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MAN AND ENVIRONMENT THE SOUTH 
CHILEAN ISLANDS 


HOLDGATE 


The paper read the meeting the Society March 1960 was general 
the Royal Society Expedition southern Chile, and was illustrated 
film. The present paper deals more detail with the conditions and natural 
the country and the way which the native human inhabitants have become 
adapted them. 
' 


OBTAINED WIDE VIEW over the surrounding country: the north aswampy 

moorland extended, but the south had scene savage magnificence, 
well becoming Tierra del Fuego. There was degree mysterious grandeur 
mountain behind mountain, with the intervening valleys all covered one thick, 
dusky mass forest. The atmosphere, likewise this climate, where gale succeeds 
gale, with rain, hail and sleet, seems blacker than anywhere else. the Strait 
Magellan, looking due southward from Port Famine, the distant channels between 
the mountains appeared from their gloominess lead beyond the confines this 

Charles Darwin wrote these words December 1832, shortly after H.M.S. 
Beagle had arrived Tierra del Fuego (Darwin, 1845). They aptly summarize the 
almost all early visitors the fiord country southern Chile (Burney, 
1803). The rugged inhospitality the landscape, with its endless mountains, lakes 
and sea channels; the stormy, wet and depressing the sombre carpet bog 
and dripping evergreen forest; all these features impressed themselves, and the 
impression was deepened the contrast with the warmer adjacent lands the 
and east and the perils navigation such climate and terrain. Amid 
this forbidding country the early voyagers found people equally savage aspect, and 
again Darwin’s descriptions are both vivid and typical: 

“While going shore one day near Wollaston Island, pulled alongside 
with six Fuegians. These were the most abject and miserable creatures any- 
where beheld. (They) were quite naked, and even one full-grown woman was 
absolutely so. was raining heavily and the fresh water, together with the spray, 
down her body. These poor wretches were stunted their growth, their 
hideous faces bedaubed with white paint, their skins filthy and greasy, their hair 
entangled, their voices discordant, and their gestures violent. Viewing such men, one 
tan hardly make oneself believe that they are fellow creatures and inhabitants the 
world. night, five six human beings, naked and scarcely protected 
from the wind and rain this tempestuous climate, sleep the wet ground coiled 


like animals. Whenever low water, winter summer, night day, they 
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must rise pick shellfish from the rocks; and the women either dive collect sea- 
eggs sit patiently their canoes and with baited hairline without any hook, jerk 
out little fish. seal killed, the floating carcase putrid whale discovered, 
feast; and such miserable food assisted few tasteless berries and fungi.” 

These descriptions have been quoted many times, for variety purposes, 
Some have used them propaganda justify the extermination the 
human” Fuegian Indians. Others have made them the basis appeals the 
Christian feelings nineteenth century Europe for the foundation missions, Still 
others have cited them merely representation man his primaeval state. 
has taken many years more sympathetic and detailed study show that the primi- 
tive life these “miserable savages” was fact closely regulated by, and adapted 
to, the conditions most unproductive environment. considering this adapta- 
tion convenient examine first the nature that environment. 

The environment.—From 42° Tierra del Fuego, southern South America con- 
sists two great geographical regions: the western mountains and the eastern 
The mountains, which the coastal and Andean Cordilleras are combined, forma 
complex chain generally exceeding 5000 feet and reaching over 10,000 feet south 
Baker Fiord 49° and the east the Gulf Penas. The western and southern 
flanks the range are dissected series glacially-deepened valleys, many 
which are now invaded the sea. They form maze fiords dividing numerous 
islands and deeply indenting the coastline the mainland. complete contrast, 
the country east the Andean Cordillera monotonous expanse stepped 
gently undulating tablelands extending the Atlantic. 

These two regions have very different climate (Butland, 1957). The Andes form 
barrier lying directly across the path the southern circumpolar westerly winds; 
consequently, the zone west the Cordillera has extremely high rainfall, and 
because the offshore currents are cold subantarctic water, temperatures are low 
(Figure 1). Cloud cover high, and gales frequent, and, because the atmospheric 
and marine circulations remain much the same throughout the year, there little 
change conditions with the seasons. Conversely, the Patagonian plains the east 
the mountains lie intense rain-shadow and have very dry and much more 
continental climate. 

The rocks and soils these two areas are also different. The western mountains 
are composed hard, acid, igneous rocks, while the Patagonian plains and the foot- 
hills are made Cretaceous and Tertiary sediments (Mufioz Cristi, 1956). The 
heavy Quaternary glaciations planed the surface much the western zone and left 
little debris there, and there are many areas barren rocky hills with virtually 
soil except for pockets downwashed sand and grit the gullies and valley flats. 
The high rainfall has favoured the formation peat, and blanket bog extends over 
almost the whole area below the 1500-foot contour. the the zone 
east the mountains there are great expanses moraine and which, the low 
rainfall, have given rise free-draining, fairly arid, brown earth soils with little 
superficial humus (Auer, 1955; Habit, 1954; Holdgate, 1961). 

Considering these great geographical, climatic and edaphic differences hardly 
surprising that the eastern and western zones differ also their vegetation and 
fauna. The west coast, with its high rainfall, zone evergreen rain-forest which, 
the 1000 miles between Chiloé and Cape Horn, undergoes progressive impoverish- 
ment successive species reach their southern limits, but retains fairly uniform 
structural characteristics. the most exposed and wettest part the 

island zone, especially over the hard Andean diorite, much the country covered 
open, boggy moorland (the Magellanic moorland Godley (1960)) with less than 
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per cent. the area occupied woodland. The evergreen Magellanic beech 
Nothofagus betuloides dominant here, and forms more continuous forests zone 
slightly the east. contrast, the east side the Cordillera and central 
Tierra del Fuego the forests are dominated deciduous beeches (especially 
Nothofagus pumilio), and further east still zone scrub-forest Nothofagus 
antarctica adjoins the open pampas (Godley, 1960). (Figure 2.) 


Inches 


Fig. The climatic gradient across South America between 45° and 50° The location 
stations shown relation diagrammatic section the continent, and their 
rainfall, and the difference between and Fuly mean temperatures shown 
the graph 

The eastern plains are easy for man and animals cross and the height the 
Quaternary glaciations they were only partly covered ice (Auer, 1955, 1958, 1960). 
Consequently not surprising that they are well stocked numerically (though not 
numbers species) with mammals. The guanaco (Lama guanacoe) was formerly 
very abundant over the whole deciduous forest and pampas region from the Andes 
the Atlantic, and southwards Tierra del Fuego and Navarino Island. Various 
rodents, especially Ctenomys (the cucuru) have similar range and the carnivores 
include the puma (in the north) and two species fox. Until about gooo years ago 
the native wild horse and the giant ground sloth Mylodon also roamed this region 
(Bird, 1938; Auer, 1960). Among the land birds, rhea (Rhea darwinii) are common 
the plains and upland geese (Chloephaga picta) are locally very abundant. 
contrast, the deeply dissected western zone with its profusion sea channels 
barriers faunal movement was completely glaciated the Quaternary (Auer, 
1955). Its land fauna today small. the northern margin, has 
one small deer (Pudu pudu), one fox, few small marsupials and some rodents. The 
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larger islands the central region, like Wellington, have the huemul deer 
chilenus) and guanacos reach Navarino Island the south-east. But the outermost 
and smallest islands completely lack land vertebrates apart from birds. Conversely, 
the coastlines this region are fairly rich animal life. Sea-lions (Otaria 
are not uncommon and fur seal (Arctocephalus australis) and sea-otter (Enhydra lutris) 
occur. Many birds, including penguin (Spheniscus magellanicus), steamer duck 
(Tachyeres spp.), kelp geese (Chloephaga hybrida), grey-headed geese (Chloephaga 
poliocephala) and chestnut-headed geese (Chloephaga rubidiceps) are common 
around the coasts. The shallow waters are rich sea food, and band mussels 
(Mytilus edulis chilensis and Aulacomya ater) extends almost continuously through- 
out the lower shore. Sea urchins, fish and crustacea are also numerous. 

Quite obviously, therefore, the eastern plains with their open, easily traversed ter- 
rain and abundant guanacos and birds, are suitable for the establishment human 
hunting economy. the other hand, the mountainous western zone, with its 
difficult terrain, frequent sea channels and poor land fauna, offers such 
tunities. But has much offer people deriving their living from the coastal zone 
and moving about boats. Owing the complexity the coastline and the 
innumerable sheltered waterways these boats need neither large nor robust. Such 
divergence cultures fact took place, and persisted until was disrupted 
European immigration the nineteenth century (Figure 3). 

The indigenous human Andean Cordillera forms almost con- 
tinuous barrier the movement people foot, and generally accepted that 
immigration, each case from the north, proceeded independently its eastern 
and western sides. The inhabitants the eastern plains first, probably 
because travelling was easier for them and radiocarbon dating has shown that they 
were certainly established far south Magellan Straits some 10,000 years ago 
(Auer, 1960; Bird, 1938, 1951). Their hunting probably caused the final extinction 
the giant ground sloth Mylodon and the native wild horse. Five cultural phases 
have been recognized midden deposits (Bird, 1938), but these involve progressive 
refinements single basic manner living and even the earliest period the 
people probably differed little their essential culture from the Tehuelche and Ona 
tribes whom the first European explorers found occupation southern Patagonia 
and Tierra del Fuego. 

The Tehuelches were the famous “giants” Patagonia vividly described 
Antonio Pigafetta, chronicler Magellan’s voyage. both appearance and habits 
they closely resembled the Ona who occupied Tierra del Fuego south the Straits, 
whose fires were numerous cause Magellan name the land from them. 
Within the main island Isla Grande the northern and southern Ona were slightly 
distinct, and within each region the territory was apportioned among series sub- 
tribal large family groups (Furlong, the east, sub-tribe the Ona 
named the Aush Haush occupied the Mitre Peninsula, and was four these 
men that Darwin met Good Success Bay December 1832. 

“Their chief spokesman was old”, wrote, “and appeared head the 
family; the three others were powerful young men about six feet high. These 
Fuegians are very different race from the stunted, miserable wretches farther 
ward, and seem closely allied the famous Patagonians the Strait 
Their only garment consists mantle guanaco skin, with the wool this 
they wear just thrown over their shoulders leaving their persons often exposed 
Their skin dirty coppery red colour.” 

Like the Tehuelche and Haush, the Ona were tall, the men averaging about 
feet feet height. They were well proportioned, with fine upright 
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stature and good features: their penetrating look, relatively large nose with 
high bridge and strong cheek bones they had superficial resemblance 
the prairie tribes Northern America, which may have been connected with the 


Fig. Distribution indigenous tribes 


Similarity environment. The hair was dark and straight, growing low the fore- 
head and almost covering the temples. Body hair was sparse comparison with 
ation Europeans. All pure-blooded Ona examined have proved blood group 
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all these features the tribe may considered typical American Indians and these 
characters persist the small surviving remnant (Furlong, Gusinde, 1931-9, 


1951; Lothrop, 1928; Lipschutz and Mostny, 1950; Lipschutz, Mostny, Helfritz, 


Jeldes and Lipschutz, 1947). 


The economy the Ona depended the guanaco, though northern Tierra 


del Fuego the cucuru was great importance (Gusinde, 1951). The bow and arrow 
was the main hunting weapon, and dogs were used pursue and pull down wounded 
animals. There are reports decoying guanaco tethering young ones (which can 
found among the vegetation and captured even Europeans foot), and the 
pursuit the animal may have been aided its curiosity about any unusual figure 
close range. When guanaco sights man distance takes flight once, 
but when successfully approached within about hundred yards can brought 
nearer man the open waves his arms, lies down, takes unusual 
positions (Darwin, 1845; confirmed recent personal observations). 

Seal were occasionally taken the Ona, and geese were caught nooses 
whalebone fibre set snares. Shags and other sea-birds were also taken. Almost 
any land bird was considered edible, but among the mammals the fox was eaten 
only last resort times extreme hunger. None the Fuegians were 
cannibals, even famines. Vegetable matter had little place the diet, although 
berries (Berberis buxifolia, Pernettya pumila, Empetrum rubrum and Rubus geoides) 
were eaten occasionally and few herbs like wild celery (Apium australe) and certain 
fungi were gathered (Bridges, 1897; Gusinde, 1931-9, 1951; Lothrop, 1928). 

The guanaco provided the main garment the Ona, skin robe worn over the 
shoulders and covering the body and thighs. was sewn with tendon and worn 
with the fur outside—the warmest arrangement moderately cold climate. The 
robe hardly shaped itself the body, and permitted the easy flow air underneath, 
but probably slowed this flow sufficiently for reasonable warmth. wind-proof 
garment was excellent. Children were carried their mothers’ backs this robe, 
usual among some North American Indians. 

The houses the northern Ona were slight affairs with branch frames and covers 
sewn skins. this they resembled the shelters the Tehuelches the Pata- 


gonian plains. But further south, where wood was abundant, conical huts close- 


set boughs were built, the chinks being caulked with lichen and moss and the whole 
covered with skins. Gabled huts and large bowers branches were also built, the 
latter serving especially for ceremonies. The typical small family hut had bank 
earth foot high the doorway exclude draughts floor level, and fire 
was kept going continually the centre, the smoke escaping through the apex. The 
people had cooking pots, and meat was prepared holding over the flames 
stick, putting the hot embers. Raw meat was stored outside the huts and 
was prepared whenever people felt hungry, rather than definite hours. 

The people themselves had light copper-coloured skin, but this was rarely left 
exposed over the body. Red ochreous earth was applied over much the trunk and 
arms, and patterns white clay lines and black smut blotches were worked upon it. 
decoration scars was also applied some cases. Ornaments included skin 
bracelets and shell and bone necklaces. Combs were made from dolphin jaws 
whalebone; bows were beech-wood with guanaco sinew strings; awls and other 
tools were bone. Water bags were made from guanaco hide and reed baskets 
were woven. 

This economy therefore depended predominantly upon the guanaco, which 
yielded food, clothing, cover for the hut, water bags, cords, girdles, carrying har- 
ness, sinew for bowstrings, fine sinew threads and bones for awls. Without the 
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Ona could scarcely have existed, and the absence guanaco the interior the 
western islands sufficient reason for the lack comparable culture there. 

The people the western channels almost certainly arrived the district later 
than the plains Indians (Bird, 1938), and probably migrated from the north down 
through the channels. the time the first Europeans arrived, three tribes had 
become differentiated one between Chiloé and the Gulf Penas (once known the 
Chono Huilli), one from the Gulf Penas the Brecknock Peninsula Tierra 
del Fuego (the Alacaluf), and one the southernmost islands Tierra del Fuego 
(the Yahgans). All these tribes had the same basic culture, but the 
northern people derived new ideas and techniques from the more advanced inhabi- 
tants and mainland Chile. few centuries before the Spanish conquest 
pressure-flaked stone tools began appear their middens (Bird, 1938); 
they grew potatoes and barley, raised sheep and goats, and wove cloth (Cooper, 
Miguel Goizueta, Steffen, 1944). 1741 group visiting the Penin- 
sula Tres Montes had sheep and wore the poncho (Byron, Burney, 1803). 
Similarly, the Yamana the south-east derived culture objects from the Ona, 
including high quality pressure-flaked stonework (Bird, 1938), and result the 
central Alacaluf tribe, which was the most isolated, became the most primitive its 
culture. 

Early accounts these western tribes are all basically similar (Burney, 1803; 
Cooper, Lipschutz, 1950), and since Darwin’s Fuegians, the subject the 
paragraphs quoted the beginning this article, were Yamana there need 
repeat other descriptions here. the time first contact with Europeans the 
Chonos, Alacaluf and Yamana were alike coastal nomads traversing the fiords 
canoes. Alacaluf and were much smaller people than Ona and Tehuelche, 
the men averaging about feet inches and the women shade under 
feet, while the Alacaluf were little taller. The proportions the body were less 
good than the plains Indians, the legs being unduly short and the arms long and 
powerful. This feature, and the very pronounced development arm and shoulder 
muscles, especially women, has been attributed the habit life which the 
main work was done paddling the canoe (Furlong, Lothrop, 1928). 
features, the Yamana and Alacaluf had broader faces and flatter, broader, noses 
than the Ona and the mouth the was often especially wide and arched. 
But the general body characteristics were typically Amerindian, and all pure-bred 
individuals tested were blood group the predominant Amerindian group 
(Lipschutz, Mostny and Robin, 1946; Lipschutz and Mostny, 1950). 

The canoe, which the life all the western tribes centred, seems originally 
been made bark and this pattern persisted among the until 1880. 
Bark was stripped from the evergreen beech (Nothofagus betuloides) spring, using 
shell stone knives and bone wood strippers and bone wedges. Three strips 
served for bottom and two sides respectively, and they were joined stitching 
wood whalebone fibres, the stitch holes the margins the strips being made 
with bone awl. The inside the boat was lined with split saplings, secured 
each end under strip wood sewn along the gunwales, and about six thwarts 
were inserted cross-braces. Bow and stern, which tapered narrow points, were 
reinforced lashing further fibres. The boat was propelled with wooden pad- 
and each family carried fire upturned turf capped with layer pebbles 
(Lothrop, 1928). 

The Alacaluf living around the Straits Magellan used similar canoe the 
time Magellan’s and Narborough’s visits (Burney, 1803; Cooper, 6). But 
the Chonos people had, 1558, acquired three-piece plank boat and 1820 this 
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had become current among the Alacaluf the western channels; 1875 was the 
usual pattern there (Cooper, 1917a, Skottsberg, 1913). plank boat was made 
similar manner the bark canoe, and the seams, which were far from watertight, 
were caulked both types seal grease and charcoal (Kahler, 1955). 

The canoe Indians built temporary huts branches, covering them with seal- 
skins. Initially both Alacaluf and had dome-shaped dwellings, but more 
recently the Yamana have adopted conical huts framed straighter boughs, form 
originally typical the Ona. all cases open fire was lit the centre the hut, 
the smoke issuing through the uncovered apex. Settlements were made knolls 
raised beach terraces, near landing places where the canoes could readily beached. 
The skins used for covering the huts were carried from place place the canoes, 
but the branch frames usually remained behind for use any later occupants. 

Alacaluf and Yamana alike went almost naked, apart from small cape sealskin 
sea-otter pelt thrown over the shoulders and another small piece worn about the 
loins. Their tools and possessions were also scanty. Sealskin was used make bags 
and quivers, and gut was sometimes sewn into bags hold oil. Bone awls, drinking 
tubes, wedges and scrapers were made, and bone was also carved spear and har- 
poon heads. The also used stone spear and arrow heads, the spear being 
the principal weapon. The Alacaluf used mussel-shell knives the main cutting 
tool, and large mussel-shells served generally dishes; pottery was made. The 
along the Beagle Channel, where they had some contact with the Ona and 
could obtain guanaco, imitated the Ona using guanaco-skin moccasins, leggings 
and sometimes capes, and also copied the highly skilled Ona pressure-flaked stone- 
work. The Alacaluf had only percussion-flaked stonework more primitive type. 
Both tribes wove baskets like the Ona, coiled pattern and using run- 
ning hitch knot, and the fibres the rush Marsippospermum which was generally 
used was also woven into ropes. Whalebone was also used fibre (Bridges, 1897: 

Lothrop, 1928). 

The larger edible mussels (Mytilus edulis chilensis and Aulacomya ater) the 
rocky shores were the staple food the southern tribes, and were usually prepared 
brief cooking the embers the fire, eaten raw. The shells, scattered around 
the huts, accumulated ramparts about the most favoured sites and today form 
circular rings several feet high with bump marking the normal door position. Sea- 
urchins were collected diving using long wooden terminating four 
tines, and crabs and fish were caught. Branch corrals were constructed across shal- 
low tidal channels that fish were stranded the ebb and could collected. Seals 
were among the most popular foods and the goal hunting excursions, and some 
areas the huemul was taken; dogs were employed this hunting secure wounded 
animals. Almost any form sea-bird was eaten when opportunity offered and the 
eggs steamer-duck and geese were collected. Plant material made only small 
proportion the diet, but Bridges (1897) records that the ate eight kinds 
tree fungus species Cyttaria being the most important), and the berries 
Rubus geoides, Empetrum rubrum, Pernettya pumila and two Berberis species. Various 
herbs, including wild celery, were also collected. 

Studies expedition led Dr. Hammel Pennsylvania (Coon, 1961) 
have shown that the surviving Alacaluf have physiological adaptation cold. 
When sleeping with little clothing F), their basal metabolic rate 
high (150-200 per cent. that European comparable build), and heat con- 
tinues radiated the extremities. This reaction some ways the converse 
that shown Australian aborigines, who reduce blood flow and heat radiation 
from the extremities under similar circumstances, while maintaining normal 
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ature the main part the body. This adaptation, together with their stout ankles 
and squat, short-toed feet, well insulated fat layers, must have fitted the canoe 
Indians admirably for life and the cold waters the southern channels. 
They can swim water about 40° without chilling subsequent shivering, 
and frequently collect food; also said that regular immersion the sea 
considered cure for some ailments. Obviously, with these adaptations the old 
habit going almost naked, apart from smeared covering grease and ochre, was 
probably far less harmful than the later practice rowing all day the rain cast- 
off, quickly saturated, European clothes. When the sun does come out naked man 
soon dry and warm, but wet and clammy garments hardly ever dry out doors 
the southern channels. night, the small huts with their central fires and dense 
crowding men and dogs become any case almost stiflingly hot, that here, too, 
clothing non-essential. 

There doubt, therefore, that the traditional mode life all the Fuegian 
tribes was closely related the natural resources the environment, and that there 
was physiological adaptation the conditions well. Since the first contact with 
European man there have been rapid and catastrophic changes many aspects 
this way life. These changes have been cultural, genetic and numerical. 

Recent changes the Fuegian and Mostny (1950) have 
pointed out that there close correlation between cultural changes and biological 
extinction the southern tribes, and that the more valuable the land they occupied 
for European exploitation the more rapid the numerical decline the people, and 
the more advanced their cultural change. The Ona Tierra del Fuego have been 
affected more than the and the Alacaluf least all. 

1872 was established that the plains northern Tierra del Fuego were suit- 
able for sheep raising, subject, the Daily News reputed have said, “the 
single inconvenience the manifest necessity exterminating the Fuegians” 
(Gusinde, 1951). The guanaco which the Ona economy depended were killed 
make room for sheep grazing, and when the natives, faced with starvation and 
unacquainted with any concept pastoralism, began take sheep for food the con- 
flict became open one. Some sheep farmers offered bounty per head for 
Indians, and certain MacLennan, resident Bahia Inutil, said have paid out 
£412 single year. gold rush 1880, which filled Tierra del Fuego with 
wandering bands armed and unscrupulous prospectors, further accelerated the 
depopulation, and the Ona had decreased from about 3500 only 700 head. 

Most the survivors lived the forested southern hills Isla Grande, where small 
groups retained their traditional way life until about 1920 1930. The destruc- 
tion the tribe was further aided the establishment missions, notably Isla 
Dawson Magellan Straits, which captured Ona were deported and where they 
were further decimated disease. 1950 forty Ona remained, but well over 
half these were mixed blood and all them had been absorbed farm workers 
into the European settlements (Damianovic, 1948; Lipschutz and Mostny, 1950). 

The cultural changes the and Alacaluf have been less extreme. Some 
the former territory the around the coasts Navarino Island, along 
the south Isla Grande, and Hoste Island, has become settled European sheep 
farmers, and there are two small towns, Ushuaia and Puerto Williams, this region, 
but the occupation was not accompanied the slaughter which occurred farther 
north. Missions preceded these settlements and their chief impact was firstly 
destroy the ancient spiritual and religious life the and secondly gather 
them into settlements, and teach them wear clothes and grow crops. The most 
serious consequence was the destruction the natural isolation from introduced 
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diseases which the nomadic families had hitherto possessed. Epidemics the most 
catastrophic type ensued, especially the 1880’s, and 1903 the popu- 
lation had fallen from about 3000 200. 1950 sixty-three were known, 
but the majority were mixed descent and only nineteen pure Indians were found 
for study (Damianovic, 1948; Lipschutz and Mostny, 1950). few groups, based 
Puerto Mejillones the Beagle Channel, retain the habit wandering boats 
and while doing build the traditional temporary huts with branch frame and 
fabric cover. But the boats are longer bark canoes. With the coming iron tools, 
living near Ushuaia 1880 discovered the dug-out canoe, and this pat- 
tern remained general use until about 1920, when was superseded 
European-style clinker built boat (Lothrop, 1928). Similarly, the conical huts are 
now covered variety fabrics, like sacking and tarpaulin, and even corru- 
gated iron, instead the traditional sealskin (Lipschutz and Mostny, 1950), and 
the more permanent rectangular wooden and iron 
shacks are built. 

The Alacaluf remain the largest and least changed the tribes. 1950 about 
80-100 survivors occupied the western channel region around Puerto Edén 
Wellington Island, and area around Rinconada, south Punta Arenas. The 
Puerto Edén group numbered twenty-six December 1958 (see appendix), while 
canoes containing other families probably belonging were encountered far 
away Isla Guarello the Madre Dios archipelago. 1959, forty-nine 
Alacaluf were Edén (Coon, 1961). The canoes the Alacaluf are mostly dug- 
outs, sometimes heightened the gunwales rough planking, and they are now 
rowed rather than paddled, the oars working rough wooden rowlocks. Plank 
boats European pattern are, however, now being bought with the proceeds the 
sale skins and “‘cipres” (Pilgerodendron uviferum) poles. The Alacaluf still build 
the traditional dome-shaped huts Nothofagus branches, and cover them with 
skins, sacks, any other available fabric, but wooden and corrugated iron shack 
was also use Edén December 1958 and photographs published Coon (1961) 
show several more, while the tent has disappeared. The shack present 1958 
measured about feet feet and had shelf-bunks about central, long fire- 
place; rough and incomplete partition divided the sleeping place married 
couples from that children and unmarried. its design this hut was almost 
identical with some seen Chiloé, and the pattern was probably derived from 
Chilote sealers who roam the southern channels, have adopted way life like that 
the Alacaluf, and mingle and interbreed with them. 

Tools European origin are also common among the Alacaluf, especially axes, 
knives and old tins which serve domestic utensils. Mussels still form staple 
food Edén, and are either eaten raw cooked the embers the fire. Seal meat 


preferred and hunting excursions made collect it, and the skins seal and sea 
otter are traded with ships. Puerto Edén certain foods (flour, onions, coffee, mate 
and rice) are issued the Alacaluf the Chilean Air Force establishment, but both 
men and dogs seem fall off condition while resident there. The dogs, which 
numbered about fifty December 1958, were then emaciated and many them had 
skin infections, and they were also roughly treated; yet despite this they were 
garded important possessions the people. The people Puerto Edén received 
medical aid from Chilean medical orderly; tuberculosis was widespread among 
them, but syphilis had been largely eliminated (apart from some long-standing con- 
genital cases, least one which had produced blindness). One the children 
was strikingly bow-legged and one had deformed skull, and the number young 
children was small; this said due low fertility much high infant 
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mortality. The main mortality said occur between the ages and 30, and 
there doubt that the population declining (cp. Damianovic, 1948). 

The Alacalufs Puerto Edén have all adopted European clothes and almost all 
speak Spanish, but they use Alacaluf among themselves. Spanish names 
have been adopted well Alacaluf ones. Some men have worked mainland 
Chile, and the increasing contact with outsiders, especially parties Chilote sealers, 
has led interbreeding. Several acknowledged live the Edén group 
and the range facial types and body hair development suggests that the stock may 
reality considerably mixed. Increasing contact with outsiders, increasing trade, 


Numbers 
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Fig. Decline the southern Indian tribes 


and the death the older generation who alone remember much the traditional 
life, must inevitably bring about the absorption the Alacaluf remnant the 
general mixed-blooded population southern Chile within few decades. 

European settlement the south Chilean decline the southern 
Indians has left much the region empty. Such immigration there is, pro- 
ceeding along the two traditional routes: southwards from Chiloé, and westwards 
from Tierra del Fuego. Chiloé itself slowly being settled and the forests cleared 
from the western hills, and small parties Chilote woodcutters and smallholders 
have penetrated into the Guaitecas and Chonos islands. Further south, the two 
main gaps the Andean Cordillera Puerto Aysén and Rio Baker have been settled, 
but this colonization centred the areas lower rainfall east the mountains, 
which can reached through these transverse gaps. These settlements are described 
Butland (1957). Among the western islands from the Gulf Penas Magellan 
Straits there are very few settlers. Chilean, with Alacaluf wife, lives Isla 
Morton Puerto Edén and trades shellfish and the straight poles “cipres” with 
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passing ships. The trade timber such settlers, and the Alacaluf, subsi- 
dized indirectly the Chilean Government which provides free transport the 
markets Punta Arenas naval patrol vessels. But the unproductive soils and 
climate the western islands make unlikely that such colonists will ever 
numerous. Minerals form the basis settlement Isla Guarello the 
pelago Madre Dios, where pure limestone quarried for the Chilean steel 
industry. the south-east, Tierra del Fuego, the coasts Isla Navarino, and part 
Hoste Island have been settled sheep farmers, but the westward colonization 
likely halted Isla Clarence and Peninsula Gamero, leaving the 
outermost islands permanently uninhabited (Butland, 1957). The far west likely, 
therefore, remain largely depopulated once the Alacaluf people have died out, 
unless protein-hungry world devises some means cropping the rich littoral shell- 
fish fauna. The indigenous tribes flourished because the simplicity their cul- 
ture and the way which they were adapted the severity the climate. When 
they have gone unlikely that others will found willing accept the low 
standards subsistence economy such harsh environment. 


APPENDIX: ALACALUF PUERTO EDEN DECEMBER 10958. 


The following table has been compiled from information kindly supplied Sr. 
Wilfredo Benevedias, Medical Orderly (Practicante) the Chilean Air Force. 


Married 
Number Official (Spanish) name Age Child Children 

Panchote Sotomayor 65-75 
Juanito Sambrano 
Virgilio Remchi 35-40 
Manuel Lépez 
José Lépez 
Santiago Valdivia 
Manuel Tonko Norte 28-33 
José Tonko Norte 23-28 
Carlos Remchi 20-24 
Juilo Tonko Norte 17-19 
Carlitos Mercier Canales 12-13 
Carlitos Lépez Molinari 
José Tonko Paterito months 
Rosa Remchi 70-80 
Margarita Canales 40-45 
Rosa Magellanes Mackenna 40-48 
Rosa Lucia 35-45 
Rosita Edén del Carmen (note 33-38 
Margarita Auxiliadora Molinari 
Gabriela Paterito 18-22 
Teresa Paterito 23-28 
Teresa Lépez 17-20 
Norita Lépez Molinari 12-13 
Anita Tonko Molinari 3-4 
Juliana Tonko Paterito 3-4 
Manuel Ovando 40-45 


(note 
12, 23, 
13, 


oo 


12, 23, 


Notes 


Panchote Sotomayor (1) was bed-ridden August 1959 (Coon, 1961). 
Rosa Magellanes Mackenna (16) was ill December 1958; she was also blind from 
congenital syphilis. 
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Rosita Edén del Carmen (18) died December 1958 from pneumonia. Her medical 
history included tuberculosis; she had cardiac arhythmia, and the time her death was 
two three months pregnant. 

Margarita Canales (15) had severe cataract and was blind one eye December 1958. 

The matrimonial alliances the Alacaluf are not rigid. Two the three children 
number above were her “official” husband (5) and the third another man (7). 

The husband Margarita Canales (15) was named Carlos Mecier, and dead. 

Coon (1961) records that August 1959, forty-nine Alacaluf were Puerto Edén, but 
only five these were grown men. Later search added six men and boy the list. Numbers 
10, and above are named and men named Francisco, Enrique, Alessandri, 
and Luis Molinari and woman named Lola are mentioned addition. was said Decem- 
ber 1958 that the Alacaluf gather Puerto Edén about that time and then move north 
group the Rio Baker area, coming south again autumn. 

The number young children the above list strikingly small and contrasts some- 
what with the data for Ona and given Damianovic (1948). 
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DISCUSSION 


Afternoon Meeting, March 1960 


Before the paper, the CHAIRMAN (Lord said: This evening are hear 
Dr. Martin Holdgate, one us, Fellow the Society, and not the first time that 
has spoken from this platform. 1956 was senior scientist and joint leader 
expedition Gough Island and spoke that subject. here today tell about 
expedition last year Southern Chile. this Society have had good deal 
contact with Chile. rejoice that, and the fact that His Excellency the Chilean 
Ambassador with here today. Sefior Victor Santa Cruz has already established 
for himself very special place the friendship London, and are glad have him 
amongst this Society. 

This not the only occasion which this Society has been interested what 
has been taking place South America. are trustees travel fund, the 
Latin-American Travel Fund, under the auspices which one our Fellows, Gold 
Medallist, Eric Shipton, present for the second time Patagonia. was one 
predecessors, Sir Thomas Holdich, who was invited the British Government 
demarcate part the boundaries between Chile and the Argentine. That another 
aspect our relationship with Chile. The expedition which Dr. Martin Holdgate 
speak, with film which told the first film has taken, was really Royal 
Society expedition; were glad able give some aid it, but let said 
once that rightly known the “Royal Society Expedition”. have with 
here today several representatives the Royal Society, including its President, Sir 
Cyril Hinshelwood, its biological secretary, Sir Lindor Brown and other representa- 
tives, whom appreciate honouring with their presence. now ask Dr. Martin 
Holdgate, Lecturer Zoology the University Durham, address upon his 
expedition and the film which has taken. 


Dr. Holdgate then read his paper 


H.E. the grateful this Society for the honour 
being their guest today, and grateful Dr. Holdgate for having allowed see, 
and must say learn, many things own country. There something that 
would like say before British audience tonight. have observed this country 
extraordinary combination individual freedom, strong individualism and organiza- 
tion. not speaking those organizations imposed Government, they exist 
everywhere; refer private enterprise, the private free will many individuals 
get together efficiently for common purpose, generally purpose common welfare 
the world general. And wanted choose the highest example this rare 
combination, where strong individuals nevertheless are able get together and build 
something common for great common purpose, surely would have mention the 
Royal Geographical Society. country, Chile, any country Europe, 
Asia, Africa, you mention the Royal Geographical Society everybody agrees that 
you are referring something the highest knowledge and the highest integrity and 
this all done private effort private individuals. really are full admiration 
for such achievement. And admire the Royal Geographical Society, ladies and 
gentlemen, for another reason. admire spirit adventure, and are losing 
the world. cannot use war—war has become hideous thing; trade the 
spirit adventure seems lost—even the merchants want insured their 
governments against risks. Even bad health longer risk. There always 
government support and pay you. find nevertheless spirit adventure 
Society like this one, and the highest quality spirit adventure, not the one that 
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seeking self-profit, the one that entirely unselfish, seeking the progress and the welfare 
all the world. 

Professor PANTIN (The Royal Society): should like say the first place 
not only what admirable lecture have had tonight from Dr. Holdgate, but also 
how very important this expedition has been. Your Excellency said, has provided 
most admirable example the way which men from different countries, with 
proper spirit adventure, can cooperate. 

Like many these things, this expedition arose curious way. About three 
four years ago, when some the Royal Society were wondering what should 
done mark the centenary Charles Darwin’s Origin Species, decided that 
would good thing if, well all the usual congresses and things that sort, 
had some kind actual scientific venture. The pioneer work Joseph Hooker had 
shown some extraordinarily interesting apparent relationships between the different 
kinds plants and animals either side the Pacific Ocean; between things found 
the South Island New Zealand and others present the south South America. 
thought was high time that these things were looked again. order that 
organized this pilot expedition five men, from Chile, New Zealand and this 
country, and has been most happy and excellent expedition every way. 

Last December had very successful International Conference the Royal 
Society, discussing the results this expedition. became quite clear that the 
relationships species across the Pacific between New Zealand, Australia and Tas- 
mania and that part the world the one hand, and southern South America the 
other were only part the wider southern circular pattern. were also reminded 
something else that Charles Darwin saw: that there was great deal that might 
explained the drift organisms the westerly winds and currents right round the 
world the circum-Antarctic region. fact our sphere interest has been enlarged 
from the Southern Pacific region alone the whole the southern cold temperate 
zone. are now not only concerned with New Zealand and southern Chile and the 
adjacent islands, but also with the geological history, the plants and the animals many 
land masses, like the Prince Edward Islands, the Crozets, that curious and perhaps 
ancient land mass Kerguelen Island, New Amsterdam, Macquarie, Heard Island and 
right around that belt sub-Antarctic islands that few people to. 

This kind study promises give important insight into the origin and his- 
tory the land plants and animals the face this earth. something which 
think will also bring this Society very considerable dividends good lectures the 
years come, people begin examine these remote places. Finally, there one 
other thing would say about these problems. the moment pride ourselves 
the way which control nature. orbit the Earth, send cameras the other 
side the moon, plan the cultivation vast new areas. But one the immediate 
consequences modern activities, and very interesting one, that, because our im- 
pact profound, nature herself changing more rapidly than ever before the 
Earth’s history. There have been many changes the world’s animals and plants 
former days. were great changes, for instance, the end the Palaeozoic 
period and the beginning the Mesozoic, but these took place hundred-thousand, 
even million years. Comparable changes today are taking place the space 
single human generation. cannot now even conceive what the biological characteri- 
stics our planet will only hundred years hence. want get information 
from which predict possible changes cannot going into laboratory, 
locking ourselves and doing few experiments few glass dishes. can only 
get being first-class field naturalists, geographers, geologists, and going out and 
observing the present state the country and its plants and animals and their response 
the changes which have taken place during recent ages, particularly during the Ice 
Ages and interglacial periods the Pleistocene period, which have just come 
end. you see what Dr. Holdgate and his colleagues have done may prove much 
more important than mere collection animals and plants, mere collection 
seemingly abstruse scientific information. 
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The CHAIRMAN: Ladies and gentlemen, that concludes the proceedings except for 
this: this may the last opportunity, certainly the first, that I’ve had your behalf 
and from this place express the President the Royal Society our warm con- 
gratulations the attainment the Royal Society its tercentenary. shall hope 
express those congratulations later more formal shape, but let me, our own 
home, say that now. 
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MAPS THE TREATISES ROMAN 
LAND SURVEYORS 


DILKE 


ODERN WRITERS the history cartography have devoted little space the 

miniatures which illustrate, certain manuscripts, the texts handed down 
Roman land surveying. The writers these treatises are known agrimensores 
(“land gromatici (from groma, the Roman surveying instrument). 
fortunate that, the five earliest manuscripts, three contain illustrations, the 
colours which are for the most part well preserved. Two these are Wolfen- 
biittel and one the Vatican library; indebted the Vatican library and the 
Herzog August Bibliothek, Wolfenbiittel, for permission see the and 
for photographic material. the Arcerianus, (Aug. 36, 23) and 
dates from the sixth seventh century. the Vatican manuscript (Pal. lat. 1564), 
ninth century; the other Wolfenbiittel manuscript (Gudianus, 105), has been 
shown Thulin (1911) descended from The dates the original maps 
from which these are descended are uncertain. 

The collection was several times edited before the nineteenth century: 
agrorum conditionibus [ed. Gallandius and Turnebus] Paris, 1554; Auctores 
finium regundorum, Rigaltii observationes. Paris, 1614 (few diagrams); Rei 
agrariae auctores legesque cura Wilelmi Amsterdam, 1674. 
The drawings these earlier editions, however, not always come from the best 
manuscripts, and many those Willem Goes’s edition are inverted. The first 
critical edition, still the only complete one, was Die Schriften der Feldmes- 
ser, edited Blume, Lachmann and Rudorff vols., Berlin, 1848, 1852). 
that work the drawings mainly from and late Jena manuscript, will 
found the end Vol. The Teubner text the principal Roman writers land 
surveying was published Thulin (1913). the end his edition are pages 
black and white photographs, small but clear, mainly from and Some larger 
black and white photographs have been published Thulin (1911). More recently 
the Casae Litterarum, description types country house dating from the late 
Empire, has been edited with some photographs (1951). 

With one exception, the manuscript illustrations appear immediately after the 
sentence paragraph they are intended illustrate. The exception the so-called 
Liber diazographus (Figures 41-65 Thulin, 1913), which illustrates the Commentum 
agrorum qualitate, but placed after it. The size the illustrations varies from 
quite small diagrams some almost full page width. the case the page 
width cm., but diagrams exceed cm. width, except those shown 
plates and which extend over two pages each the manuscript. has two- 
page illustrations, and its widest diagrams are about cm. colours, the 
simplest illustrations are monochrome, light brown. others, the roads are usually 
red brown, sometimes green; water blue bluish green; buildings commonly 
have red roofs; mountains tend mauve (if wooded) green, sometimes brown. 

The subjects the illustrations are partly theoretical but mainly practical. 
the theoretical side there are various aspects mathematical geography and cosmo- 
graphy. From the practical point view the most commonly illustrated subject 
centuriation, the dividing land into squares based the intersecting deci- 
manus (decumanus) maximus and kardo maximus, which formed the widest roads 
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the centuriated area (Jones, 1912 pp. 16ff.; Schulten, 1898). Other diagrams 
illustrate the division land into strips, remnants land, property disputes, 
boundary stones and other topics. 

Those likely interest the geographer most are the few which mention specific 
place-names. most cases they are the style fairly large-scale plans 
area. Unfortunately, our manuscripts have come down after many stages 
copying and recopying, and quite clear that the illustrations their present 
form are corrupt representations the original diagrams. Whereas 
cf. Déléage, 1934, esp. pp. tried prove that they were descended 
from actual surveyors’ maps, Castagnoli (1943) argues that they come merely froma 
common stock maps, the surveying features being added. order estimate 
their accuracy, may examine each with its wording and context, taking first 
some which illustrate the work Constitutio ascribed Hyginus Gromaticus. 

(1) Plate 1.—Figure 89, Thulin (1913); Figure 150 Blume-Lachmann; 
script Wording: MYNTVRNAE; FL. LIRIS; MONS VESCINI; ASSIGNA- 
TIO NOVA; AGRI ADSIGNATI PER PROFESSIONES; AENA. Colours: 
river and sea pale blue, roof lower left building red, remainder 


The preceding text may thus translated: also re-founded number 


cities previously founded colonies but depopulated the civil wars, sending 
out new colonists and sometimes increasing their territory. The result that 
many areas new centuriation cuts into the old different angle, the stones the 
old points intersection still being visible. For example, the territory 
turnae Campania, the new assignation the other side the Liris centuriated; 
this side the Liris later assignation was made the returns the previous 
here the original boundary stones have been abandoned, and owner- 
ship, since the change, with unsurveyed land (more 

The ruins Minturnae may still seen the west bank the Garigliano (an- 
cient Liris); they were excavated the early 1930’s (Johnson, 1933-5; cf. 
mond Oxf. Class. Dict. s.v. Minturnae). visiting the site the writer found, 
the centre the main road junction, small cross with slight hollow the 
intersection (tetrans the agrimensores). Schulten wrongly places the 
ancient town the modern Minturno and wrongly imagines the Liris have 
changed its course that point. Originally Ausonian settlement, with pseudo- 
polygonal walls, the site was colonized the Romans 295 B.c. and enlarged; 
was restored Augustus, whose period this passage refers. centuriation has 
been discovered. The elder Pliny speaks Minturnae being both sides the 
Liris, thereby including the “new but the copyist seems incorrect 
extending the walls the further bank the river (right side diagram). the 
foreground the sea, the left bronze statue (aena, for which early editors gave 
Aetna!) and other monuments, above them the lands assigned the returns the 
previous owners, and above these the Montes (Mons diagram) Vescini, the foot 
which lies the modern town Minturno, formerly Traetto. The diagram has 
north the top, has the lands the correct sides the river, and correctly places 
the mountains, which gives local name, though uncertain whether the 
right one; only the walls appear wrong. 


(2) Plate 90-91 Th.; Figures 151-2 manuscript Wording 


term possessor did not necessarily imply security tenure. often said that public 


land was presented absolutely the State colonies; but the view Hardy 
36) that much was granted tenure possessio, i.e. usufruct, colonies 
boroughs, while the dominium (ownership) remained with the State, which could resume 
control the land. 
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lower diagram: COLONIA IVLIA; FL. FINITIMVM. Colours: main roads 
red, rivers (curved) blue, town upper diagram yellow and brown, lower greenish- 
grey and yellow-brown, mountains blue and black top, brown below. 
text: some colonies the kardo maximus and decimanus maximus start not far 
from the town. They should the immediate neighbourhood, fact possible 
should start from the colony itself; but old boroughs (municipia), when they have 
their status changed that colony, cannot start centuriation except from outside, 
since the walls are already standing.” [Upper diagram]. founders looked 
suitability terrain, and set their decimanus maximus and kardo maximus where 
they were going make most their assignation land. Men old, because 
sudden dangers war, were not content wall cities, but also chose rugged, hilly 
land provide natural defence. Such rocky areas could not centuriated, but 
were left either state forests or, barren, unoccupied. bring the land such 
cities the size required for colonies, they were given territory neighbouring 
communities, and the decimanus maximus and kardo maximus were set the 
best soil, the territory Hispellum Umbria.” [Lower diagram] 

Whereas the upper diagram simply illustrates the text and not localized, the 
lower one shows the town Hispellum Umbria, the modern Spello. The triangles 
the background the upper diagram are perhaps intended represent subseciva 
(remnants land either, here, the edge the centuriated area left en- 
claves within it). The title Colonia Iulia correct: Hispellum was founded 
colony probably Octavian (Augustus). The words flumen finitimum denote river 
forming boundary between Hispellum’s territory and some other town’s. Spello 
still preserves much its Roman wall (Frothingham, 1910, pp. 188ff.), and from 
the top its steep streets fine view over the plain obtained. The Via Flaminia 
went through Hispellum; its present course, leaving the walls the east and the 
amphitheatre the west, quite close its ancient one. There are clear traces 
centuriation north and south the road (Castagnoli, 1956, 
which runs west from the Via Flaminia and lies decimanus. Openings cart- 
tracks off this road can seen reference the map, Foligno sheet, 
intervals 720 metres multiples this. Among the place-names this area are 
Perticani, from pertica, “the whole centuriated area”, and 
Limiti, from literally and the intersecting roads paths. The 
younger Pliny tells that Augustus presented Hispellum the springs the 
Clitumnus, which lie kilometres south-south-east it; and scholars have 
imagined that Hyginus’s words quoted the end the last paragraph refer this 
gift. But Hyginus clearly talking about the centre the centuriated area, and this 
lay much nearer Hispellum. What probably happened was that, when Hispellum 
became colony for ex-servicemen, additional land was requisitioned from Mevania 
(the modern Bevagna) from Fulginiae/Fulginium kilometre east Foligno). 
The former was municipium, the latter called Cicero both municipium and, 
doubt more accurately, praefectura (small dependent town). the diagram the 
roughly horizontal road seems intended for the Via Flaminia south Hispellum; 
the hills are wrongly continued west it; the river does not tally with modern 
and the drawing does not show two lakes which are known have been 
present ancient times but have long since disappeared. These lakes were Umber 
and the first thought have been drained provide agricultural land 
the reign Theodoric the other was drained for the same purpose 
1563 (Nissen, 1865). 


Schulten thought was meant for the Ose and separated Hispellum’s territory from that 
Asisium (Assisi). 


4 
q 
j 
q 


420 MAPS THE TREATISES ROMAN LAND SURVEYORS 


(3) Plate 3.—Figure Th.; Figure 153 B.-L.; manuscript Wording: 
COLONIA AXVRNAS; VIA APPIA; PALVDES. Colours: Via Appia red, two 
rivers and sea blue, other colours the last diagram. Translation text: “In 
some colonies they set the decimanus maximus such way that contained the 
trunk road (via consularis) crossing the colony, Anxur Campania. The 
manus maximus can seen along the Via Appia; the cultivable land has been cen- 
turiated; the remainder consists rugged rocks, bounded, unsurveyed land, 
natural 

The diagram shows Anxur Tarracina, the modern Terracina. This the point 
which the Via Appia, its way south from Rome, first reaches the sea; spur 
the Lepini mountains projects, forming the acropolis the old Volscian settlement, 
329 the Romans crushed the Volscians and founded colony there, giving 
each the 300 settlers two iugera (about acres). This too small holding 
have sufficed for farming, and thought that the settlers had some common land 
addition. This total 600 iugera would correspond three “centuries” 
iugera=1 heredium, 100 heredia=1 centuria); but the centuriated area must later 
have been enlarged, since traces about seven have been found 
Valle, west Terracina. Valle now consists mainly vineyards, with road 
parallel the Via Appia 1430 metres from it, the width two The 
diagram, which has north the top, marks the centuriation the wrong side the 
Via Appia; should between that road and the mountains. Hyginus’s 
remarks, true that the maximus and the Via Appia were one and the 
same the centuriated area; but his events wrong, since the Via Appia 
was started only 312 seventeen years after the foundation the colony. 
mountains the left the diagram should more curved; the river the left 
may the Portatore, but there nothing correspond with the other river; the 
word paludes refers the (now drained) Pomptine marshes, but placed too far 
inland. There reason why the water the foreground should not, the 
Minturnae miniature, represent the sea rather than, Schulten thought, the lagoon 
Pantano delle Cannete which has now been drained. Part the town’s fortifications 
dating from Sulla’s time thought Lugli (1926) preserved the masonry 
surrounding the Porta Romana. 

(4) Plate diagram: Figure Th.; Figure 156 B.-L.; manuscript 


Wording: COLONIA CLAVDIA; FL. ADVM; MONS LARVS COLONIAE 


CLAVDIAE; FINES TEGVRINORVM; KM; DM. Colours: main roads red, 


two rivers blue, town yellow-brown, mountains purple and brown. Translation 


text: colonies, have convenient water-supply, are situated near moun- 


tain; their maximus maximus likewise cut off unoccupied 


areas the colony’s territory extends beyond the mountain.” 


The last sentence implies that this case the kardo maximus (for that the axis 


which crosses the four mountains the diagram) broken off the mountain area 
but continues again beyond. comparison intended with the pre- 
vious example, not mentioned this article since the miniature contributes little. 
The preceding text has described colony situated the sea, for which the diagram 
(Fig. Th.) wrongly has LAC(us). Schulten thought that the clue the topo- 


graphy the present diagram lay the adjacent “territory the since 


the Tigurini Tigorini were Helvetian tribe living mainly, may judge from 
one inscription, near Aventicum, the modern Avenches (canton Fribourg). But 


Aventicum elsewhere called not Colonia Claudia but Colonia Pia Flavia Constans 
Emerita, having been founded Vespasian (it has well preserved 
and other buildings). The named river and mountains are not known; there 
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mountains south-east Avenches, but they are distant. The unnamed river 
thought Schulten the Saéne (!), which means the Sarine/Saane. 
Neither the Lacus Aventicensis, now Lake Morat/Murten, just north Avenches, 
nor the Lake Neuchatel has any equivalent the diagram. There centuriation 
near Avenches (Grosjean, 1956), not extending, far known, beyond any high 
mountains. Several systems, differently orientated and some with slightly larger 
than the standard, are postulated Grosjean. The most convincing 
that which lies between Avenches and stretches both sides the 
Sarine, and has its vertical lines running 30° west north. this and the following 
diagram the decimanus maximus runs north and south; both this and east-west are 
found the illustrations. Hyginus regards most correct for the surveyor face 
east when starts centuriation; so, would have the decimani running 
west, and squares east the kardo maximus would said it. 
conclude, there are many discrepancies between the diagram and the Avenches 
area that may probably dismiss the whole theory. 

(5) Plate 4.—Lower diagram: Figure Th.; Figure 157 B.-L.; manuscript 
Wording: COLONIA AVGVSTA; MONS MICA; IVGVM; FINES VIR- 
VXENTINORVM; KM; DM. Colours: main roads red, trees blue-green, town 
yellow-brown, mountains brown with some purple. Translation text: 
colonies are actually bounded mountains; then the centuriated area cannot 
extend equally north, south, east and west, but the whole lay-out should retained 
one direction.” 

The only Colonia Augusta really mountainous area Aosta, founded 
colony where the Roman remains are extraordinarily well preserved and 
where the modern town-plan very similar the ancient. But the mountains 
not surround Aosta this way; lies long, rather narrow valley, 
with subsidiary valley the north. centuriation has been discovered. 
alternative suggestion Augusta Bagiennorum (Bene-Vagienna Piedmont). The 
mons Mica, also referred (ridge), cannot identified. The Viruxentini 
are probably identical with the Brixentes, Alpine tribe listed the elder Pliny; 
their location uncertain. 

(6) Plate 135a Th.; Figure B.-L.; manuscript Wording: 
FLVMEN AXINVM; FINES ASTIONENSIVM; CAESENSIVM; 
FLVMEN IVMARO; FINES OPVLENTINORVM; PASCVA COLONIAE 
IVLIAE; OPVLENTIA; Colonia Iulia Augusta; SILVA PVBLICA IVLIEN- 
DATVS TVTELA COLONIAE IVLIAE; MONS MASVINVS IVLIEN- 
SIVM; FINES VALIENSIVM; FINES SECVSTETRONENSIVM; 
SILVA PASCVA COL. IVLIAE; FVNDVS CONCESSVS PVBLIO 
SCIPIONE; HASTA; TERRITORIVM; OPPIDVM; FL. SALOIA; FVND. 
EXCEPTVS; MONS MICA IVLIENSIVM; MONS GEMINVS 
ATER; CESENSIVM; FINES CAESENSIVM. roads red (apart 
from those intersecting right angles, there second road from Augusta Opu- 
lentia, road from Augusta Hasta, and road from Augusta towards the top right 


Mommsen, who considered this map wholly imaginary, found fault, among other things, 
with applied the people Turin, which was normally called Augusta Taur- 
inorum. Schulten and Déléage (1934), the other hand, trust the map too much. 
suggested below that the original map, like A’s version, was not localized. Later someone 
localized adding names but not changing any that were present already, that this name 
retained although pedantic applied Turin. 

Presumably for aena; cf. the Minturnae diagram, section above. 
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corner), rivers blue, towns brown, mountains brown and purple, trees green. 
lation text: shall write both the maps and the bronze tablets all the 
appropriate terms, ‘given and assigned’, ‘granted’, ‘excluded’, ‘restored, exchanged 
for own property’, ‘restored previous owner’ and any other abbreviated inscrip- 
tions current use which are remain bronze. shall take the 
record office the and the plan the whole surveyed area drawn lines 
according its particular boundary system, adding the names the immediate 
neighbours. any property, either the immediate neighbourhood elsewhere, 
has been given the colony, shall enter the beneficiorum. Anything else 
agrimensorial interest will have held not only the colony but the 
Emperor’s record office, signed the 

Not too much trust should placed this map. does not properly illustrate 
the text, which, shown the beginning extract below, really refers prov- 
inces and not Italy. Like plate represents larger area than those hitherto 
mentioned. Moreover, manuscript the corresponding diagrams are very 
different and far simpler: this case the diagram similar type plate 
confines itself the wording COLN. IVLIA (centre foreground and centuria- 
tion), OPPIDVM (left background), and COL. (centre background). But there 
almost certainly topographical relationship P’s map, which comes from more 
detailed the original. The town the centre Turin, officially 
called Colonia Iulia Augusta Taurinorum; that the right Hasta, the modern 
Asti, kilometres east-south-east Turin; that the left, Opulentia, probably 
corruption oppidum Polentia Pollentia, the modern Pollenza; so, 
kilometres south-south-east Turin, not west. Castagnoli thinks that Ocelum, 
which west, may intended, but this unlikely corruption. Secustetronen- 
sium surely corruption Segusteronensium, i.e. the men Segustero; thus 
confusion will have arisen between this town (Sisteron, Basses-Alpes) and Segusio 
(Susa, kilometres west Turin). Schulten argues that because the territory 
Segustero cannot have extended over the Alps this must corruption Segusini 
(men Segusio) and Ceutrones. But the ancients were notorious confusing tribes 
with similar names, and the Antonine Itinerary has corruptions Segusterone which 
look very like our form. The inhabitants are usually called Segusteri(c)i, but 
medieval adjective Sistaricensis occurs. Most the rest the map seems have 
been put rather random illustrate what should land surveyor’s map. 
Astionensium intended mean the men has the wrong form and 
the wrong place. The other names are either general, e.g. Black 
Mountain’’, cannot identified from this area; Mons Mica may have been bor- 
rowed from plate lower diagram. drag farm formerly owned Scipio 
looks distinctly like amateur work, and the word means showing 
that the map largely theoretical. 

(7) Plates and 7.—Figures 136 and 136a Th.; Figures 197 and 
manuscripts Wording (towns only): COLONIA AVGVSTA; OPPIDVM 
ATELLE; PRAEFECTVRA COLONIAE AVGVSTAE FINIBVS ANTEM- 
NATIVM. For the remainder the wording, which since the map purely 
theoretical has little value the present article, see Schulten pp. 556- 
60). Schulten altogether too inclined trust this map. Colours roofs red, 


These are said Rudorff, Blume-Lachmann (1852), 406, codices which the 
names landowners and their holdings were written. They were not literally “books 
bronze” and probably not, Schulten thought, records bronze, but books constituting 
copies the bronze tablets. The latter were kept the record office and were the only legally 
recognized register. 
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rivers light and dark blue, otherwise last diagram. The curved road leading 
from Atella, road whose description VIA CONSVLATVS mistake for via 
consularis the left, has been changed from blue red. Translation 
tinuing from extract how shall assign untouched land the prov- 
inces. But borough (municipium) has its status changed that colony, 
shall examine local conditions and assign the land these conditions require. 
shall inscribe the lots (sortes) such way that single holding extends over 
two, three more ‘centuries’, these ‘centuries’ shall inscribed one single lot 
with the amount land each. For example, iugera (one third ‘cen- 
tury’) are given one owner and are split over three ‘centuries’ thus, 
contain these three. The rest will carried out after this example. shall take 
the owners lots their land and assign boundaries them. When have done 
this and taken all other measurements and surveys, shall take the records, con- 
firmed the founder, said above the state office.” 

Whereas plate simple, fragmentary, lacking names and reasonably centuriated, 
plate just the opposite. this case cannot even ascribe the map any one 
area. Atella Campania, Antemnae near Rome but had been reduced 
hamlet Augustus’s time, Vercellae (Verecelli today) between Milan and Turin, 
Colonia Augusta perhaps borrowed from plate the remaining names mean little 
nothing. The following drawing may serve illustrate what meant the 


middle section the text: 


MAXIMVS 


KARDO 


The shaded area the holding referred to; the enumeration proceeds from the 
centre and uses the initial letters sinistra, dextra, kitra citra (this side of) and 
ultra (beyond), with appropriate numbers, denote the “centuries’’. 

far the diagrams discussed have been some those illustrating the text 
Hyginus Gromaticus. The next two are from Frontinus and Agennius Urbicus 

(8) Plate 8.—Figure Th. and B.-L.; Manuscript Wording: MONS 
MVTELA REI PVB. POPVLI ROM.; SEPTICIANVS; INSVLA SEPTI- 
CIANI. Colours: mountain pale bluish green left, purple right, trees dark 
green, arable land centre orange-red, island sandy, lines round black and two 
shades blue. Translation text: dispute about public ground belonging 
the Roman people colonies boroughs arises whenever anyone has 
appropriated ground which has never been assigned sold; for example, old 
tiver bed belonging the Roman people, which the current, there island 
the way, has left dry, thus extending the adjacent private land, forests, which 
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many places know from old records belong the Roman people; nearby, for 
example, the Sabine country Mount Mutela (or Mutila).” 


The Sabine country, east Rome, mainly mountainous; but although 


the ancient names some the mountains, Mutela not one them. There is, 


however, reason doubt it, especially Sextus Julius Frontinus, governor 


Britain A.D. and author works military stratagems and the aqueducts 
Rome, the earliest named agrimensorial writer. Septicius, whose farm fundus) 
occupies the centre the diagram, name borne, among others, three brothers 
who were tile-makers Tivoli, and friend Horace invited the poet toa 
meal his Sabine country house. fundus Septicianus Colonia Augusta Con- 
cordia occurs example Agennius Urbicus. The drawer the diagram has 
combined Mount Mutela with the dry river-bed, whereas Frontinus mentions them 
two separate examples. 


(9) Plate 9.—Figure Th.; Figure B.-L.; manuscript Wording: SVESA; 
MONS ARICVS. Colours: town walls and centuriation brown, houses partly red, 
mountain various colours. text: there are often farm lands, like 
those the territory Suessa Campania, which have the Mons Maricus 


stretches woodland defined boundary marks; the ownership these 
claimed (by legal process). For old maps show that the land was assigned there 
being assignable woodland adjacent the farm The text translated isnot 
40, ll.11-16 Th., which immediately precede the diagram but 39, 
which really refers. 


The Suessa referred Suessa Aurunca, now Sessa Aurunca, which stands 


hilly ground near river over which there Roman bridge. The mountain range 
near was called Mons Massicus; Aricus mistake for the text’s Maricus, whichis 


still incorrect form. Famous ancient times for its wines, the range still called 


Monte but the spur nearest Sessa kilometres south-east it) Monte 
Pecoraro. Suessa was first colonized 313 and recolonized under Augustus. 
The diagram, showing the fields all divided into squares, not accurate since 
learn from Frontinus and from the Liber coloniarum that part Suessa’s land was 
divided into 

From the topographical point view, then, have plans the 
Hispellum and Anxur areas which bear some resemblance fact; number plans 
maps which cannot readily identified, including least one that purely 
and two localized pictorial drawings which give little idea the lay-out. 
Those not here discussed include some towns labelled simply, e.g., Colonia 
(one these, Figure Th., Figure 158 B.-L., has the addition VETVSTIN- 
such name known), and diagram (Figures 131 and 
Figure 192 B.-L.) which crudely delineates the boundaries the 
Iulenses and Vettonenses; here, example above, the word shows that the 
plan theoretical. 

The accuracy these maps should not judged modern standards. The 
originals were certainly more accurate: deterioration has been caused not only 
poor copying but, some cases, seems, alterations and additions deliberately 
inserted either for teaching purposes scribes who were perhaps trying 
eliminate apparent discrepancies. the time the late Empire the standard 


Frontinus (p. Th.) gives Suessa example division strigae and scamna; the 
Liber coloniarum speaks partial division (in strips). The system strigae and 
scamna, strips arranged lengthwise and breadthwise respectively relation the 
orientation, was old method adopted especially public arable land the provinces. 
Déléage supposes that Suessa original centuriation was changed strips. 
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accuracy cartography was often lamentably low. example this the 
extract from the Notitia Dignitatum shown plate (Kamal, 1932). The section 
the Nile here featured has only one channel, and the places depicted really occur 
the following order down river: Philae, Syene (R), Ombi No. (R), Apollinopolis 
Magna (L), Latopolis (L), Asphynis (L), Hermonthis (L), Thebes Diospolis 
Magna (R), Ombi No. (R), Coptos (R), Tentyra (L), Diospolis Parva (L), 
Lycopolis (L), Cusae (L), Hermopolis Magna (L), not mention many omitted 
towns. What portrayed worse than useless guide. 

the other hand, those who claim that our manuscript illustrations are descended 
from actual land surveyors’ maps have too much explain away. Actual maps 
obviously contained, among other things, names owners, shape and extent 
holdings, enumeration width roads (probably) and whole heap 
detail that miss these illustrations. And, while possible make allowance 
for certain mistakes, there are others unlikely have arisen transmission. 
order visualize the appearance land surveyors’ maps the early Empire, 
should least rely also two other sources, the Orange land registers and the 
Forma Urbis Romae. 

Fragments the Orange land registers (Sautel and Piganiol, 1955; Ribaille- 
Rogier, 1958; Richmond and Stevens, 1942), had been found earlier, but from 1949 
onwards large collection them was excavated and being assembled the 
Orange museum. They belong three different registers. The “great 
formed blocks white marble, was fixed the wall public building. 
and the others each given its own square, with location numbers, por- 
tions held tax-free tenants, portions restored the Gallic natives reserved for 
use the colony; and, applicable, rate and total tax. some the squares, 
including those shown plate 11, the water running across indicated double 
wavy lines. Although this land register not surveyor’s map, has many the 
characteristics field-book. 

For more detailed treatment need turn the Forma Urbis Romae 
(Jordan, 1874; Lanciani, 1893; Carettoni and others, 1960), compiled soon after 
A.D. 200, the surviving fragments which have been assembled wall the 
Capitoline Museum Rome. Whereas the agrimensores dealt with the country, 
this plan; moreover, the agrimensores cannot often have drawn such large- 
scale plans. Some fragments are public buildings, others (as plate 12) are pri- 
vate shops. The measurements are not completely accurate; there are 

The manuscript illustrations, then, contain plans, some them localized, which 
are drawn all probability not from actual surveys but from common stock 
maps. spite this, and although they are often inaccurate, they deserve, owing 
the paucity Roman material, place the history cartography. 


whose book the Orange land registers shortly appear. Plate (fragment 
165) reproduced permission Dr. Gatti from the edition the Forma 
Urbis Romae Carettoni and others (1960). Dr. Castagnoli showed his 
drawings and answered questions; conclusions are very similar his the 
article referred (1943). wish thank Mr. Crone and wife for help 
the presentation this article. 
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AUSTRALIAN COASTAL EXPLORATIONS 
ANTARCTICA, 1959 


PHILLIP LAW 


URING THE RELIEF EXPEDITION 1959, our exploration was directed 
the lesser areas Oates Land. The track chart the voyage 
M.V. Magga Dan shown Figure this account shall restrict myself 
describing only those sections the voyage where Magga Dan penetrated to, and 
obtained new information from, coasts not previously reached ships. 

Leaving Melbourne Tuesday, January 1959, the Danish ship Magga Dan, 
(Captain Moller Pedersen), charter the Australian Government, first called 
Lewis Island where the automatic weather station, established 1958 (Law, 1959), 
was overhauled. After courtesy visit the French station, Dumont the 
Lewis Island station was again checked and the ship proceeded Wilkes. Here the 
A.N.A.R.E. took over administrative control Wilkes Station from the United 


States team which had manned during 1958, and left wintering party 


fourteen Australians and two Americans led Robert Dingle operate the station 
during 1959. 

Sailing eastwards, the Magga Dan called again Lewis Island and, when left, 
the automatic weather station was operating satisfactorily. (It continued without 
interruption for six months before failing.) From Lewis Island proceeded 
eastwards again, our objectives being the coasts George Land and Oates 
Land. 

Thursday February 12, hours entered pack ice about 65° 48’ S., 
150° ‘The Chief Officer sighted giant iceberg from the crow’s nest which 
thought was probably the one along whose western edge had sailed 1958 (Law, 
1959). 1300 hours the pack ice was very heavy and one stage the ship took 
forty-five minutes push past one floe. Backing and charging, amidst floes 
yards wide and feet thick, cluttered between with brash and young ice, 
was much could make any progress. 

reached long narrow pool beside large iceberg 1615 hours and Squadron 
Leader Douglas Leckie, R.A.A.F., took for reconnaissance flight the expedi- 
tion’s Auster aircraft, which was fitted with floats. The take-off was made difficult 
spray freezing the pilot’s windscreen and obscuring his vision. When 
landed were told that two whales surfaced and blew directly our path 
raced across the water gather speed. 

were airborne for hour. strong westerly wind was streaming powder 
snow off the floes and the tops the bergs. the south our iceberg there was 
miles easy pack, then practically open water for about miles, along the 
western edge giant iceberg whose northern end appeared have been broken 
off and dispersed number smaller bergs. 

The giant iceberg was unusual character. was some miles wide and many 
miles long, grooved longitudinally several deep parallel valleys separated 
smoothly rounded ridges. One side the iceberg had split for some distance down 
from the end along the outermost valley, that the sea had entered form long 
fiord. doubt this finger-shaped edge piece would break away before 
long produce iceberg shaped like cylindrical lens. 

When returned, Leckie made difficult landing. Brash ice had drifted across 
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our open pool and the westerly wind forced land facing the sun, which shone 
dazzlingly off the water and prevented from seeing the ice. The water had be- 
come very rough and hit with succession hard smacks spite the skill 
with which the plane was put down. 

The ship immediately proceeded towards the open water had seen the 
south. the time reached there, the wind had drifted pack across but not 
enough block our progress. proceeded through the night, except for 
hours the darkest period, and next day pushed southwards along the western 
extremity the main icebergs grounded the Virik Bank. The day was dull and 
overcast, with periods fog, and after 0730 hours made full speed through open 
water, with apparently endless succession icebergs looming eerily port, 
through the fog, where they were stranded the Virik Bank. One large berg was 
miles long. Numerous emperor penguins indicated that somewhere not too far 
sheltered part the Ninnis Glacier Tongue—there existed 
large rookery. 

the south-west another group icebergs—many very large—appeared, and 
1045 hours diverted the south-south-east pass through gap between these 
and those our port side. noon passed the last the group domed bergs 
port and not long afterwards left behind the large domed bergs our starboard 
side. 1325 reached the end our run very heavy close pack, with snow 
showers spoiling visibility. hove open water await suitable flying 
weather. 

0400 next morning, February 14, decided give the attempt reach the 
coast this area. The barometer was dropping steeply, snow was falling and the 
wind had risen over knots. was apparent that would faced with 
several days bad weather and, from what had seen the previous day, was clear 
that the ice further south was very heavy. using this period bad weather 
extricate ourselves and sail further east, would position when the weather 
cleared attempt approach towards Oates Land. 

Accordingly started back, but found that the gap between icebergs through 
which had come was blocked with pack ice; the Captain followed lead the 
south and south-west hoping pass around the western side group ice- 
bergs could see that direction. However, the strong south-east wind was begin- 
ning press the pack against the eastern sides these bergs, returned 
along our track, but already the open lead had closed and took three hours for 
return where had stood overnight. was snowing heavily and were 
working mainly radar. 

0830 hours the ship began push very heavy ice attempt reach the 
iceberg gap. battled until 1145, when the ice appeared suddenly press 
hard from the east and wedged firmly against large floe extending for several 
ship’s lengths our port side. could not move. After lunch examined the ice 
alongside the ship and decided that was not pressure that was holding any 
longer—it was ice which had become wedged beneath our hull during our last 
charge. took our men the ice the driving snow and began hack away 
the ice along the sides the hull and pole back astern. Meanwhile, the crew 
tried without success winch the ship back with ice anchor fixed astern. 

The bo’sun then suggested that try winch out from the port side large 
tilted floe which was holding somewhat smaller one wedged beneath the hull. The 
wire rope broke the first attempt but the next pull succeeded. The large floe slid 
aside and several great lumps ice splurged out from under the ship. the ship 
began move, number other large ice blocks slid out from where they had been 
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jammed under the mid-ships and for’ard sections. would have taken lot 
effort remove these digging and poling! Finally, 1530 hours, very wet and 
cold, were able clamber board and proceed. 

Thereafter the Captain cut channel twice the width the ship charging first 
port then starboard through the pack. Progress was very slow—half mile 
four hours—but did not become wedged again. 

Out the mist and snow suddenly found ourselves against floe miles 
long which considerably hampered our freedom manceuvre. had appeared 
long dark area, like open water, the radar screen! However, 1800 hours 
began making 100 feet each charge instead feet and could see ahead the 
iceberg gap. 

The Captain pushed slowly through difficult ice until 2320 hours, when 
stopped because darkness. The barograph trace was now rising very steeply from 
low 958 millibars and the wind had swung the north-west. The deck the 
ship looked beautiful with fresh deep powder snow heaped over the aircraft, the 
and the launch. 

started 0315 Sunday February 15, and found that the north-west wind 
had considerably loosened the ice. All that day and night battled, first through 
the iceberg gap then north along the western side the main accumulation bergs 
the Bank, finally reaching open water Monday. proceeded north 
about latitude S., then turned east. 

Tuesday February 17, turned south again near longitude 160° and reached 
the ice 1650 hours. decided follow the ice edge eastwards, for there was 
bright ice blink the south, but further east looked though there might 
bay open water. 1800 ran into heavy fog and thick lumpy brash ice which 
slowed down considerably. From 2030 till 2120 sailed south but ran into 
thicker ice and stopped for the night. The Captain was very pessimistic, what with 
the fog, the pack and our slow progress. 

0330 next day resumed and, pushed further south, left the belt 
heavy old floes and sailed through pack one season’s thickness broken 
recent storms. 1600 were sailing due south with many areas open water. 
were then only miles from the coast and the ice showed signs thickening 
up. Our hopes reaching the land rose buoyantly. 

1940 picked the coast radar and continued knots through 
pack ice. Visibility bad, with frequent snow showers, but the barometer 
was rising slowly. There was singular lack icebergs this area and this may 
have accounted for the lighter pack. the Virik Bank region there are two great 
obstacles the westward drift the ice—the Ninnis Glacier Tongue and the huge 
icebergs stranded the Bank. imagine that both hold the pack and allow 
build for several seasons produce heavy floes. 

1945 crossed the edge the continental shelf position 68° S., 158° 19’ 
2135 stopped for the night miles off the Wilson Hills with what 
appeared impenetrable pack the south. earnestly hoped were not 
frustrated this 

Thursday, February 19, moved again 0315 hours through snow showers 
pack. Fortunately was one season’s ice and the easterly wind was light, 
could proceed knots. 0430 the showers cleared and could see the 
coast for the first time about miles away.. appeared comprise rocky, snow- 
drifted bluffs rising sheer from the sea more than 2000 feet. Very grim 


and forbidding looked. growing mood excitement gripped all board our 
hopes rose. 
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0530 ran into heavy floes and were reduced backing and charging. Snow 
started falling again and could see little. the radar could see what appeared 
long iceberg our starboard side stretching for about 15-miles towards 
the coast. considered that this obstruction had probably stiffened the pack this 
area. had seen this earlier would have attempted come the western 
side it. With prevailing east wind and westerly current would expected 
that the paek would pile against the eastern side this berg. 

0730 hours the ship stopped allow the engineer clear ice from water 
valve. When, 0830, the Captain tried proceed again the ship would not budge. 
could not move foot either ahead astern. appeared that falling tide had 
tightened the ice, resigned ourselves waiting. 

noon tried again, but without result. then the ice had hymmocked, pro- 
ducing all around the ship, indicating the pressure which was 
subjected. 1430 the Captain found that the ice had eased little began 
backing and filling, foot two time, and slowly worked turn the ship around 
for retreat. 

this stage the weather suddenly cleared and had fine view the coast. 
consternation, found that what had appeared large iceberg was fact 
glacier tongue emerging from broad valley glacier amongst the Wilson Hills and 
extending about miles out sea. discovered radar that were gradually 
drifting towards this feature, which was then little more than mile away. was 
essential that proceed north were not forced against the ice cliffs 
this barrier the westerly drift. 

Our progress was painfully slow and continued drift towards the tongue. 
sketched and photographed the coast but had difficulty reconciling with the 
description Lieutenant Pennell, gave when, the Terra Nova 
February 1911, sailed past about miles off-shore. feel sure did not see 
the glacier tongue the features the west it, which are less prominent and 
more heavily drifted with snow. therefore decided restrict the name Wilson 
Hills the mountains eastward the glacier tongue. Pennell himself had 
feature named after him, called the tongue the Pennell Glacier Tongue and the 
glacier giving rise the Pennell Glacier. 

Gradually, the ship cleared more space and could make longer charge, 
improved our progress, making about half ship’s length each charge. 1700 
hours, working hard, were able clear the tip the tongue, which this 
time was little more than quarter mile port. was great relief free. 
1800 things improved moved out the tombstone ice and 1900 were 
able proceed slowly without stopping. 2000 could see open pool about 
miles ahead. The strong westward set the current was apparent, for pro- 
ceed north had steer about 025°. 

anticipated that there would open water, least loose pack, the lee the 
west the glacier tongue. Beyond the tongue could see the coast swinging west- 
north-west with two mountain outcrops not far inland. was apparent that there 
was much valuable work done could have some luck with ice and few 
days fine weather. 2200 hours stopped for the night ice which had 
thickened again, about mile short the pool. 

Friday February dawned grey and overcast with south-west wind and the 
barometer steady 974 millibars. The ship started 0430 hours and, whether 
because the tide the different direction the wind, found the ice easier 
handle. were fairly open water and headed westwards. 0645 
reached extensive pool and decided carry out flight. appeared 
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about miles from the coast and visibility was good. our luck turned bad 
might not have another chance photograph it. 

Doug. Leckie took the Auster 0945 and our take-off was not good. 
were 360 pounds overweight and barely managed scramble off the water and 
limp into the air before reaching brash ice the end our pool. then set off 
210° for the most westerly the mountains, which later named Mount 
Dwyer. West this was low area bay filled with ice shelf bay ice) out which 
rose steeply domed ice island. Beyond this the coast swung away north-west. 
Between Mount Dwyer and the sea the ice was low and broken up, giving the 
appearance ice shelf very thick bay ice, and this extended eastwards past 
several nunataks. Beyond these were mountains, then the Pennell Glacier and 
tongue, then the rugged rock bluffs the Wilson Hills. Fast ice adhered the coast 
far east the nunataks, but polynya extended from there the glacier tongue. 

From Mount Dwyer flew course 115° true 2000 feet. carried 
aerial camera and took series hand-held over-lapping oblique photographs, one 
about every seconds, until had crossed the glacier tongue and reached the 
Wilson Hills. 

was uncomfortable flight. feet were cold and was very cramped carry- 
ing the heavy camera. had hold half out the small window the plane and 
the hand triggering the shutter became frozen. Just off Williamson Head, Leckie 
said fuel would not permit proceed further, turned for the ship—or for 
where thought the ship should be! Our return made the third side isosceles 
triangle. 

had left the Magga Dan lying extensive pool surrounded pack ice 
and icebergs. With the large camera lap had been unable the beginning 
the flight peer around usually such circumstances and commit 
memory the appearances the surrounding icebergs. The pool must have closed 
over, for when returned there was only vast mosaic confetti-like floes, each 
the same order magnitude the Magga. Our radio compass would not give 
any indication but were radio communication with the ship. asked whether 
those board could describe their position relative any distinctive bergs, but they 
could not. They next tried make smoke from the ship’s diesels, but could ser 
nothing. Our petrol was running low and knew that the ship would have little 
chance finding the aircraft even landed successfully ice floe. asked 
the ship take bearing range mountains, then flew along this line, but 
failed spot the ship. 

Finally, asked lieutenant the ship send men the bridge with every 
pair binoculars available and scan the search us. One man picked 
miles away and the ship directed back. landed the restricted 
space the tiny area which remained our pool with only minutes fuel left. 

spoke Captain Pedersen and explained about the open polynya the lee 
the glacier tongue. After our troubles the previous day was not eager approach 
the coast again but was very cooperative and, agreeing that there would little dan- 
ger from ice the westward side the tongue, headed south once. 

The ice was very heavy and, after hour, the Captain and were just beginning 
feel despondent and consider abandoning the attempt when conditions improved. 
The further went the easier became and soon could see the polynya along 
the edge the tongue. There was then longer any doubt that could reach the 
coast and our spirits soared. 

entered open water 1600 hours and followed the western edge the ice- 
berg tongue down where ran into the fast ice. 
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Here, the broad Pennell Glacier, about miles wide, separated the Wilson Hills 
the east from line peaks, which named Jacka Mountains, the west. The 
peak nearest the sea the western side the tongue presented some 800 feet 
sheer rock shape and from its base strip fast ice mile wide 
stretched along the coast. 

1730 hours, tied the edge this fast ice opposite the peak, which 
named Magga Peak honour the first ship reach this coast. The weather had 
steadily improved and then was calm and sunny. After dinner held meeting 
the men and allotted the tasks carried out. They included astronomical 
observations fix the position Magga Peak, measurement magnetic declina- 


tion, geological collecting, flight the Auster aircraft, observations lichens and 


penguins, and the building cairn the summit the peak. After that, went 
ashore. 

raised the Australian flag and walked Magga Peak. Numbers emperor 
penguins suggested that winter there probably rookery the fast ice some- 
where this locality. glorious sunset illuminated flaming smoky clouds with 
delicate tints green and rose and dramatically floodlit iceberg behind the ship. 

the junction land and ice, tide crack wheezed and sighed, while jumbled ice 
blocks rose and fell inches. the still evening, the creaking noises had eerie 
quality, while stepped warily avoid being wedged crevices which opened 
and clamped tightly together again this tormented ice. 


number men climbed the peak, while the hydrographer, Lieut-Commander 


Ian Burnside, set his theodolite the base and prepared take star 
managed complete his observations early the night, before cloud obscured 


the stars, and fixed the position Magga Peak 69° S., 157° The 


three parallel rock ridges, which this peak the most northerly, called Burnside 
Ridges his honour. 

Next morning, February 21, rose 0330 hours and sent man placea 
pickle jar, containing note describing our landing, and Australian flag, beneath 
the summit cairn. The Captain moved the ship along the ice edge where the fast 
ice was stronger, and the Auster, converted from floats skis, was hoisted out. 
Leckie went off lay out markers for his air strip and arranged take off with 
about 


was 0640 hours when departed, the Auster rising smoothly off the excellent 


surface. The day was calm and overcast and could not fly higher than 2000 feet 
because cloud. started course 295° true knots but changed 310° 


minutes later. From nunatak just west the ship jumble bay ice and ice 
shelf ran into broad bay which swept westward front several nunataks. The 
ice shelf continued on, extending halfway towards Mount Dwyer. front 


Mount Dwyer the ice was riven series giant cracks—crevasses wide 
boulevards—which, nearest the mountain, lay about 20° the direction the 


coast and which swung lie about the coast they reached it. There, 


the long parallel fingers ice between the cracks protruded out into the sea, form- 
ing glacier tongue which exhibited longitudinal valleys and ridges its surface 


similar those the giant iceberg Virik Bank. The acute angle which this 


tongue projected into the sea was unusual. number the fingers began break- 
ing into block iceberg form about half way between the mountain and the coast. 

the west Mount Dwyer, the ice shelf continued and its southern limit passed 
behind high, domed ice island about miles long which rose from the shelf, and 
front small, almost snow-obscured, ridge-shaped nunatak about miles 
from the coast. This was the last visible rock outcrop. The snow slopes the 
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land then seemed swing north again where long iceberg tongue jutted into the 
sea. The coast was cluttered with fantastic jumble icebergs, bay ice and tumbled 
pack, and ran about direction 305° true. 

0710 hours passed the tip the ridged iceberg tongue and flew over 
comparatively small bay choked with bergs and heavy bay ice. The bergs de- 
bouched from great mass seracs and crevassed ice the plateau—a wicked 
looking graveyard giant tombstones. 

0720 the coast swung still further northwards and followed true 
course 335°. had now passed beyond radio range the ship, and the plateau 
and bay offered possible landing areas. Miles out sea the convulsed masses 
heavy ice petered out into fast ice which extended further miles the north. 

reached what looked like the end the northward trending coast 0745 
but found beyond shallow bay and further point, bearing 325°, and changed 
course follow it. was most anxious reach this point and see what lay beyond. 
0750 Leckie pointed under our port wing and surprise saw the 
horizon some long, low, flat-topped bluffs black rock which bore singular 
resemblance Horn Bluff. (Horn Bluff, lying the west Cape Freshfield, 
George Land, had flown over the previous year (Law, 1959)). could not believe 
were close enough Horn Bluff for visible from our altitude. Under the 
starboard wing, and much closer, was another set nunataks which appeared lie 
the far side the northward trending promontory had been following. 


nder asked Leckie point the aircraft each these two major features turn and 
ons. found that the Horn Bluff features lay bearing 245° and the nunataks heading 
ured 275°. Kodrachrome photographs from the window. (The features resembling 
The Bluff are those which later named Scar Bluffs). 


had noticed Leckie becoming uneasy and had attributed this the desperate 
nature the terrain over which were flying and the fact that were out radio 


the ship; but particularly wanted now turn the corner the pro- 
montory and see what relation the nunataks bore it. However, Leckie turned 


statute miles from the ship, 0752, turned about. 
Leckie fiddled with the carburettor heating and other controls and was very 
worried. Suspecting carburettor icing dropped down first 1200 feet and then 


800 feet. With our ears straining the rough noise the engine and our eyes 
the terrain below for suitable area for forced landing, skimmed over 
the horrible bay cluttered icebergs, over stretches crevassed plateau ice and 
dice jumbled bay and pack ice. new anxiety was added our minds—the 


weather began close from the east.. Low dark clouds hung the sky pall 
mist was slowly enveloping the mountains around the Wilson Hills. 


Leckie twiddled again with various controls and the engine smoothed out. 
the found out later that petrol pump was faulty. Thinking was carburettor icing, 
Leckie had increased the carburettor heating. about the same time had 
form- another tank, the other was running low fuel. This change auto- 
matically brought another fuel pump into action but the extra carburettor heating 
this cause the engine run rough until, having decided that icing was not 
restored the carburettor heat the normal level and the engine there- 


after ran satisfactorily. We, however, continued worry all the way back. 

arrived over the ship 0845 and, the ceiling had not closed completely, 
Leckie fly over the Pennell Glacier Tongue look the condition 
the pack ice its eastern side. 
found that open water extended all around the tongue, although the bay 
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the other side was partly covered with medium pack extending right the foot 
the coastal mountains. 

The Pennell Glacier Tongue, like the giant iceberg Virik Bank, exhibited longi- 
tudinal valleys separated domed ridges, like long fingers laid side side. 
Several the fingers were beginning separate the northern end, with sea filling 
the valleys between, and the ends some the western fingers had broken off. 

This form glacier tongue unusual that could not help wondering whether 
the giant berg the Virik Bank had originally formed part this glacier tongue 
the one further west which lies front Mount Dwyer. 

landed ogoo hours the fast ice and went board for hearty breakfast. 
top Magga Peak cairn had been built and the Australian flag was flying. 

After breakfast described the condition the sea ice the eastern side the 
glacier tongue and asked Captain Pedersen would risk sailing around there. 
suggested that, were worried about pressure similar that had experienced 
previously, could return before nightfall our present anchorage. agreed. 

sailed 1215 calm conditions and plotted nice run soundings from the 
Magga Peak fix, around the end the tongue and down within mile the 
Wilson Hills. kept very close the tongue, where found narrow lane 
water, and measured the projection miles long its western side and 
miles its eastern side. Its tip was only mile wide and the depth water 
there was 300 fathoms. There was ice foot the bottom the ice cliffs, which 
were mainly low feet high). The centre the top the tongue estimated 
roughly being feet high and appeared afloat. 

had intended landing the slopes the Wilson Hills, but the rock rose very 
steeply from the water and the last mile pack was very dense. Rather than 
waste lot valuable time such attempt decided, instead, keep the ship 
moving and carry out running survey, with soundings, the coast the east 
the tongue. 

1510 started the run and 1600 were forced stop because heavy 
pack. was not possible for the ship maintain perfectly straight course after the 
first mile because large floes. took series overlapping photographs while 
other men worked collaboration with the ship’s officers plotting courses, radar 
observations and soundings. 

The day was grey and, photographically, could have been better. Nevertheless, 
the scenery was most impressive, with white peaked mountains fanged with black 
ridges, and narrow steep glaciers and ice falls plunging into the sea. The rock slopes 
most places swept straight into the sea sharp angle and the geology seemed 
similar that near Magga Peak, namely fine-grained gneiss with iron staining, 
some quartz, and some basaltic dykes dipping 30°. The coastal faces were carved 
with picturesque cirques, some drifted with snow and others covered with scree. 

south-east wind was rising and pack ice was beginning drift across the 
tongue, 1615 set out return. had push some ice the way out but 
had uninterrupted run down the western side, arriving Magga Peak 2000 
hours. found that large areas the fast ice had broken out from our mooring 
place during our absence, the Captain did not make fast the ice edge but merely 
kept his bows pressed the ice with slow-running engines. 

Next day was dull and overcast, with low clouds spoiling visibility, 20-knot 
south-east wind and falling barometer. 0700 hours decided that could not 
expect the weather improve sufficiently for further flights useful work, 
0705 sailed for Macquarie Island. ran into medium pack the end the 
tongue and pushed through fairly heavy pack all night. 0730 hours Monday, 
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February 23, reached open water, having passed over the edge the continental 
shelf 0130 the approximate position 67° 32’ S., 158° o1’ 

The journey home was broken visit Macquarie Island Friday, February 
and Magga Dan arrived Hobart hours Tuesday, March 1959. 

When first visited Antarctica the Wyatt Earp early 1948, became 
interested the region coast between the Ninnis Glacier and the Wilson Hills. 
However, our ship failed reach the coast. Ten years later, 1958, attempted 
push through this area again without success, although interest was further 
stimulated flight over the Cape Freshfield coast (Law, 1959). Now having 
reached this goal, found curiosity merely whetted the tantalizing glimpses 
new country had seen. Upon returning Australia, passed our cartographic 
data Mr. Lambert, Director the National Mapping Division the 
Department the Interior, and and his cartographers worked with upon the 
problems associated with this coast. Our investigations included review Wilkes’s 
voyage 1840, Pennell’s voyage 1911, Mawson’s work and the aerial 
photography “Operation Highjump” 1947. The results this work pre- 
sented joint paper Lambert and myself the Buenos Aires Antarctic 
Symposium 1959 (Lambert and Law, 1959). 

Since returning, also, have learned landings made Oates Land members 
Russian expedition February 1958, apparently helicopter, and the results 
their work have appeared recent map (U.S.S.R., 1958). 

February 1960 was ready Magga Dan continue the work this area and 
weather and ice appeared particularly favourable; but unforeseen emergency 
made cancel this last portion our voyage and return early Melbourne. was 
bitterly disappointed. However, 1961, hope that fortune may allow return 
and extend greater detail the work started 1959. 
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THE HIGHLAND PEOPLES NEW GUINEA 
STUDY DISTRIBUTION AND LOCALIZATION 
BROOKFIELD 


IVING BETWEEN lat. 3°and lat. altitudes ranging from 4300 nearly 
feet valleys the central cordillera New Guinea, are some 900,000 
people Neolithic culture whose existence has been discovered only the present 
century. The central mountains are almost all points difficult access from the 
coast, and was long believed that there was only single, continuous range, with- 
out important intermontane valleys (Fig. 1). Exploration New Guinea the last 
quarter the nineteenth century and the first decade the twentieth penetrated 
the foothills number points, and the course the international 
reach the snow mountains Dutch New Guinea between 1905 and 1910—a race 
won Lorentz 1909 (Lorentz, 1911, 1913)—only few outlying groups high- 
landers were contacted. (For the whole history exploration see Klein, 1954.) The 
first European penetrate the intermontane valleys was the German boundary 
surveyor, Detzner, who passed right through the Kukukuku country 
sub-district) and stood the borders the Fore and Gimi country near the Lamari 
river (Kainantu sub-district) the course survey patrol along the colonia 
boundary October 1914. saw into the easternmost highland valleys the 
north but this moment news the outbreak war reached him and turned 
back. Later 1916, Detzner appears have penetrated the headwaters the 
valleys between the Kainantu and Asaro basins the course attempt reach 
the borders neutral Dutch New Guinea. Because exceptionally 
drought, was unable find food here, and continued north the 
for some way before was forced abandon his attempt (Detzner, 1921). 
map Detzner’s second journey shows him entering the Wahgi valley, but 
Detzner’s account states clearly that went north the Bismarcks. His description 
the agriculture the people the Lamari and northward leave little doubt that 
encountered true highlanders 1914. also recognized the dense populations 
extending far the north. intriguing consider that, but for the First World 
War and the change sovereignty, Detzner’s 1914 discoveries would certainly have 
been followed 1915 1916 and the highland concentrations would have been 
discovered years sooner. 

All Detzner’s papers were lost during the war, and his discoveries were forgotten 
Two minor discoveries were made during the 1920’s: Kremer discovered the 
Vallei, but crossed the Noord Baliem unpopulated point, reaching Mount 
Wilhelmina (Oranje Geb.) from the north 1921-2 (Klein, 1954) and 
Karius and Champion passed through the territory the Telefomin people the 
course the epic Fly-Sepik crossing (Karius, 1929; Champion, 1932). 
easternmost valleys were rediscovered and fully penetrated the Leahys 1930, 
who crossed the Bismarcks search the sources the alluvial gold found 
Ramu. 1933 the Leahys accompanied Taylor and Spinks across the 
Waghi divide discover the Chimbu area and the Wahgi valley. This was the lar- 
gest single discovery the history highland exploration (Leahy and Crain, 1937; 
Chinnery, 1934; Spinks, 1934, 1936; Leahy, 1936). Between 1933 and 1939 
the remaining groups the Australian area were discovered, principally Hide 
and O’Malley 1935, Champion and Adamson 1936 and Taylor and Black 
1938-9 (Annual Reports the Territories Papua and New Guinea; Hides, 

The major discoveries the Dutch area were also made the 1930’s. 
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discovered some groups south the Idenburg Toppen 1935 1938), and 
1936 the Wissel Lakes were sighted from the air the course the Colijn ex- 
pedition the Carstenz and Idenburg Toppen glaciers (Colijn, 1957). The Wissel 
Lakes and the valleys the east were later explored the ground Cator, van 
Eechoud, Tillemans, Roux and Bruyn (Klein, 1954; Eechoud, 1939; Roux, 
1948, 1950; Bruyn, 1930-40, 1939; Tijd. Kon. Ned. Aardr. Gen., 1939). Some 
later discoveries, 1943-4, were made circumstances akin those 
Detzner the previous war (Rhys, 1947). The Archbold expedition Mount 
Wilhelmina 1938 discovered and later penetrated the Baliem valley (Archbold, 
1941; Tijd. Kon. Ned. Aardr. Gen., 1940; Archbold al., 1942), but except for 
brief entry following aircraft crash during the war, the Baliem was not again 
entered until after 1955. The valleys between the Baliem and the Wissel Lakes have 
also been explored more thoroughly the last few years, but the area between the 
Baliem and the Australian border was untouched, except for the discovery the 
Sibil oil search party 1939, until 1958. that year, post was established 
the Sibil, and this was used base the Netherlands Scientific Expedition 
the Star and Juliana mountains 1959, when the valleys north the Sibil 
were traversed (Brongersma and Venema, 1960). 
There remain only few small gaps, which the largest the complex valleys 
between the Baliem and the Sibil. The existence settlements here has been 
established aerial reconnaissance but numbers are unknown. however un- 
likely that further discoveries will now add more than many, 
existing estimates population numbers. 

The highland all points, the highlanders are readily distinguishable 
from their lowland neighbours. Their cultivation practices, based almost every- 
where the sweet potato, are characterized much greater elaboration land 
preparation, crop rotation, inter-cropping and special techniques than are shown 
any lowland cultivation. Until recent years wood and stone tools and weapons were 
used everywhere, and remoter parts stone tools are still generally employed. 
Related the higher density population tendency form larger political 
groupings than are encountered elsewhere New Guinea. There linguistic 
within the Australian area east the Strickland gorge, all languages but one have 
been grouped Wurm (1960) into four families, tentatively derived from 
single stock. comparable work has been done the Dutch territory, but least 

two large language groups, covering wide areas, are known exist (Galis, 
The cultural similarities are numerous, and many respects the inhabitants the 
Wissel Lakes area and the Kainantu plateau, 600 miles apart, have more common 
with each other than each have with their lowland neighbours. High altitude groups 
beyond these limits, the Vogelkop the west and the Kukukuku and Goilala 
areas the east, have not developed the intensive agricultural forms that are the 
best distinguishing characteristics the highland peoples. Deep ditching is, how- 
reported the Saruwaged mountains. 
New Guinea highland settlement tropical settlement its altitudinal limits. 
comparable with the African high altitude areas, not with the Peruvian Andes. 
New Guinea highlands all the indigenous food crops, with the sole exception 

the nut-bearing Pandanus,' are grown also lowland tropical areas. Though 


There variety Pandanus species, which have not been fully described. Archbold, 
Rand and Brass (1942) tentatively identified brosimos between gooo and 10,000 feet south 
the Baliem. the Australian area, the nut-bearing pandanus generally found above 6000 
feet; the oil-bearing pandanus below this altitude. The nut pandanus occurs extensively the 
moss forest, and locally cultivated. While general makes only small contribution 
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housing generally designed conserve warmth, clothing shows concession 
whatever low temperatures. From Telefomin west all men and boys wear the 
penis gourd only. the eastern areas woven belt supports apron front anda 
bunch cordyline leaves behind. There rather greater variety the extreme east, 
and there more regional variety female than male dress throughout. 

The essential distinguishing and unifying characteristic the highland popula- 
tion concentrations cultivation methods. Throughout, the land carefully pre- 
pared and tilled with spades before cultivation. Except the extreme east, the land 
ditched, both for drainage and throw subsoil, which the sweet potato cuttings 
and other crops are planted, the top the beds. the flat floors the Wissel 
Lakes and Baliem, swamplands are cultivated throwing the soil from ditches 
much feet deep into island beds. parts the Mount Hagen and Wabag 
areas, the soil heaped into large mounds within which green manure placed: 
this may related need raise soil temperature area characterized 
low-altitude frosts. Mulching widely practised active cultivators. 
slopes small soil-retaining fences are constructed, methods that are remarkably 
similar from one end the highlands the other. There present very little 
soil erosion any part the highlands. some dry areas, systems irrigation are 
employed, using bamboo piping. Casuarina trees are planted abandoned 
most areas; they grow quickly, and provide wood for construction and fires, but 
are also known accelerate recovery the land, break the subsoil and improve 
the subsequent crops. fact they not only provide humus and restrict the growth 
grasses, but also fix nitrogen. 

limited amount crop rotation practised, but this varies greatly with the soil. 
Generally the heavier crops, especially sugar-cane and bananas, are grown deeper 
soil. Taro grown wetter sites, and often near houses. There much 
cropping, and some gardens have many dozen food crops, though elsewhere 

there almost monoculture sweet potatoes, especially the Wissel Lakes. Good 
land frequently cultivated for several years, being cleared and replanted several 
times, then recultivated after only short fallow. Poorer land fallowed for long 
periods, and sometimes only used auxiliary the production better land. 
would seem confuse the issue describe this system agriculture “shifting 
cultivation” fallowing” done Brass (1941) and some other writers. 
claims arable land. Neither the terminology proposed Morgan (1959) nor that 
proposed Watters (1960) seems appropriate. have suggested long-fallow 
vation (Brookfield, 1960) but may that better avoid classifications that 
group unlikes and concentrate for the present the more precise description 
systems. Measured its effectiveness erosion, water and soil nutrient control, 
highland agriculture more efficient than some systems. 

Pigs are important all highland societies, being reared large numbers for 
consumption festival occasions, for use exchanges, debt payments, 
land and other currency purposes. They are highly valued, and have 
out all proportion their dietary contribution. 

Because pigs, there important and fundamental distinction most 
the highlands between enclosed and unenclosed land. While some areas 
cultivated plots are fenced, and pigs are grazed mainly those that are 
fallow, there occurs most group territories extensive unenclosed area used for 
grazing, the broad position which does not change over long periods. 


the diet the main concentrations, Brass (1941) suggests that far greater 
people living 8000 feet the head the Ibele. 
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peopled areas common for unenclosed land occupy most group territory, 
and for cultivation confined within number scattered enclosed plots. 
more heavily peopled tracts the enclosed areas are large and sometimes continuous 
over wide areas country; where there marked distinction the quality land 
between different parts group territory, common for the better land 
virtually permanently enclosed and cultivated short cycle, while the poorer land 
unenclosed. this way, cultivation tends concentrate sharply the choice 
areas. 

Figure presented summary the numbers and essential distributional 
characteristics the highland The groups into which the concentra- 
tions are divided are groups convenience, essentially topographical, and only 
limited extent correlated with linguistic cultural groupings. The actual political 
and social units are very small: among the Chimbu (Brown and Brookfield, 1959; 
Brown, 1960) and the Dani Baliem (Veldkamp, 1958; Bromley, 1960), the groups 
formerly presently allied warfare might number more than 10,000, but the 
largest regularly cohesive unit does not exceed 5000. meaningful, measures 
population density and distribution must take account these groupings, and 
the still smaller groupings within which relatively easy land exchange and agricul- 
tural cooperation practised, and within which some non-arable land may held 
incommon. northern Chimbu, and the Baliem valley whole, densities are 
the order per square mile, but within these areas are land-rich groups 
and groups tightly pressed that they must obtain their subsistence under densities 
that surpass 500 per square mile. The meaning that may attached these figures 
involves considerations land availability and needs that are both social and geo- 
graphical; direct conclusions population pressure can deduced from the 
simple figures alone. 

Terrain and terrain the cordillera dominated massive ranges 
aligned WNW and ESE, between which occur number deep intermontane val- 
leys feet below the ranges, which locally widen amplitude 
broad from miles. Remarkably, the floors very many the larger valleys 
and lower plateaus, and the side benches the outlet gorges, lie within narrow 
range between 4000 and 5500 feet.2 The large extent relatively non-mountainous 
terrain between 4000 and 6000 feet major significance population distribu- 
tion. Within these limits, mostly within the narrower limits feet, live 
least per cent. all the highland people. Most the remainder are side valleys 
and mountain sides between 6000 and 7000 feet, though population occurs 
locally high gooo feet. Almost people live below 4000 feet. The 


This map was compiled from variety sources. the Australian areas east Mount 
Hagen the map depends mainly field-work, together with study aerial mosaics. Mosaics 
are also available for the Wabag-Mendi areas. Field-work also contributed the Baliem and 
Wissel Lakes, but mapping the Dutch areas depends principally on: Meyer-Ranneft (1952), 
Massink (1959), and personal communications from Massink, Gonsalves, Fr. Kammerer. 
Kammerer walked alone 1953 over wide unknown areas both north and south the Carstenz 
and Idenburg Toppen. Populations are from Census data the Australian areas and the Wissel 
Lakes, from Massink and Gonsalves remaining areas. 

There are few good maps, and fewer contoured maps, the New Guinea highlands. War- 
time maps scale cover limited areas the Australian territory, and recently the 
Division National Mapping has issued maps showing drainage lines, roads and few other 
features scale 1:63,360 for the central belt from Mount Hagen Kainantu. The 
maps Dutch New Guinea prepared the Nederlands Topografisch Dienst 
scale barely extend into the highlands yet. The most useful contoured series, 
though incomplete, the Aeronautical Approach Charts, 1:250,000, contoured, 
and hillshaded. However, some the contours this series are inaccurate. 
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upper limit every case against the moss forest; the lower limit abuts 
Tropical Rain Forest some valleys, but many localities belt grassland, 
sometimes extending far down the gorges, intervenes between the populous areas 
and the lowland forest. 

Palaeozoic Quaternary strata occur the highlands, but the post-Palaeozoics 
dominate. The most widespread formations, especially the west, are heavily 
folded Jurassic Pliocene sedimentaries, which early Tertiary limestones and 
shales dominate over all other formations. Except the far east, limestone terrain 
recurrent motif highland physiography. Structurally, the highlands are com- 
posed series great folds, seemingly with few nappes. The Palaeozoic base- 
ment widely exposed the northern ranges, especially the east. The southern 
ranges consist mainly Tertiary folded rock, but the east, Palaeozoic basement 
rocks protrude through them form massive ranges isolated from the northern 
chains. The valleys either occupy downfolded areas Tertiary sedimentaries, 
else lie within the Palaeozoics, close the contact with the Tertiaries. Faulting has 
played major part their formation (Glaesner, 1950; 1958; Brook- 
field, 1958; McMillan and Malone, 1960). the west, however, the crystalline 
basement rarely exposed the surface, and from Tari westward the southern wall 
the highlands composed high limestone escarpment, termed explorers 
the barrier”, which dominates the flat plains the south (Dozy, 1939; 
Verstappen, 1950, 1952, 1960; Reiner, 1960). 

Verstappen (1960) considers the absence basement rocks the surface the 
west evidence origin for the New Guinea cordillera more recent than that 
the Alps, and further considers that there have been least two major periods 
uplift, separated stillstand represented widespread high-level planation 
feet. both territories, wide areas mature landscape occur 
these altitudes, abruptly bounded slopes and gorges falling the level the 
lower, less-developed series levels between 4000 and 6000 feet which include all 
the major intermontane valleys. Verstappen does not discuss these lower levels 
stillstand, which are the greatest human significance. 

The four highest peaks the Dutch territory still carry ice, and the glaciers the 
Carstenz and Idenburg Toppen are extensive. both territories, isolated groups 
mountains rising above the level show evidence extensive 
glaciation, and terminal moraines are found low feet the Juliana moun- 
tains, and about 11,000 feet generally. There evidence only single 
phase. the Australian territory there was also important vulcanism continuing 
into the Pleistocene, giving rise series large cones. There are widespread 
traditional stories the Wabag, Mendi and Tari areas major eruption leading 
extensive ash falls within the last century thereabouts, but this has not 
located. 

Climate varies greatly, often within very short distances. Broadly, the whole 
falls under the influence the Equatorial Air Stream Boundaries for the greater 
the year, but these periodically withdraw northward, especially during the 
southern winter when the trade wind systems penetrate into the highlands. 
the major valleys far west Ilaga, the southern winter relatively dry season, 
for the southern ranges exercise rain shadow effect, and throughout the eastem 
valleys the Australian area falls below 2-36 inches (60 may 


The use mm. per month follows Mohr, being the rainfall permitting drying outd 
soil Bogor. Koppen assumes the same limit for (Mohr, 1944). The mat 
ter discussed more fully and applied Schmidt and Ferguson (1952). should noted 
that the limit 4000-6000 feet should probably higher. 
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during any the months and more rarely late November. 
Schmidt-Ferguson types and occur some these valleys. sheltered areas 
the eastern end the valleys periods three weeks without rain may 
frequently experienced. Total falls such areas may low inches, 
ics while areas the western ends valleys, against rising mountains, falls are 
ily generally the order 100-130 inches. The severity the dry season greatest 
the east, and diminishes north-westward. Goroka Kainantu falls 60~70 
inches are often accompanied months with less than 2-36 inches, but though 
the sheltered Baliem valley toward the Equator also experiences falls only 60-80 
se- months with less than 2-4 inches are not common. Except the areas with 
marked low-sun droughts, double maximum coinciding with the overhead passage 
ent the sun also present, and this most marked southern belt from Mendi 
ern Telefomin and between Ilaga and Kemandoga. the Wissel Lakes falls 100-120 
inches are experienced the north but inches the south. Here the 
has driest period occurs but droughts are rare. Everywhere, the 
actual incidence rainfall varies greatly with the topography: localities close high 
line mountains may have half much rain again nearby localities valley bottoms. 
wall Inthe whole highlands, only three stations have continuous records going back far 
rers January 1950. Though the number stations rapidly increasing, many record 
939; and will some years yet before possible calculate satis- 
factory averages and other measures. the Australian territory statistics are not 
and are held central meteorological offices. the Dutch territory all 
that figures are now published annually the Meteorologisch Geofysisch Bureau, 
Temperatures also vary with topography well with altitude. Areas away from 
mountains get more sunshine and have higher day temperatures than localities 
the similar altitude but also with air drainage, and calm weather temperature inver- 
form nightly every valley, resulting morning mist. The “frost line” 
there wide zone within which light frosts are occasionally experienced 
still nights and heavy frosts are rare risk agriculture. 
Population, land use and terrain.—For habitation, the most important elements 
highland physiography are the isolated intermontane valleys, together with their 
tributary side valleys, and the high valley-side benches some the larger rivers 
the highlands. Smaller concentrations are found scattered among the Ter- 
hill country the southern flanks the ranges, but some plateaus among 
these hills are low 4000 feet, and are not occupied closely. 
ing Within the valleys, important differences are introduced rainfall. the wetter 
been areas, the flat floors are water-logged and peaty, but drier parts are capable 
drainage and provide fertile loam. Thus wet areas population clings around the 
the valley floors, but drier areas the low-lying central belts are occupied. 
Also some valleys are extensive areas degraded land, mostly shales, but 
some areas limestone. Low rainfall, thin soils—possibly the result erosion— 
and sometimes concretionary soils, make these areas low value. Though they fre- 
quently carry evidence former occupation, they are now largely devoid people. 
The valley sides vary even more. Limestone occurs widely, but whereas some- 
gives rise useless stony country, steep craggy hills carrying only ragged 
forest, elsewhere provides fertile soils high value. The side valleys generally 
offer only narrow clefts, but few, including the Chimbu and the Ibele, open out 
into deep but wide basins near their head. these locations find the highest 


settlement. 


442 THE HIGHLAND PEOPLES NEW GUINEA 


The relation between population distribution and terrain varies greatly from place 
place. particular, necessary distinguish between those parts the high- 
lands which the valley floors are occupied, sometimes very closely, and those 
which most the population and cultivated land the valley sides and 
Large valley-floor population exists today the Baliem, the Wissel Lakes and Ilaga 
valley the Dutch area, also the wider valleys the southern and western high- 
lands the Australian territory, and the narrow valley floors the extreme east, 
near Kainantu. There also population the fans the head the Asaro valley 
and the side fans and terraces the Wahgi, but both these valleys the lowest 
parts are now vacant. 1933, however, Taylor and Leahy found extensive cultiva- 
tion and many people the lower Wahgi flats (Leahy and Crain, 1937). Little trace 
these remains. 

These latter areas, the Wahgi-Chimbu and Asaro, offer the outstanding 
example valley-side concentration, though the same phenomenon occurs some 
southern valleys, and the Dogandoga, Kemandoga and adjacent areas the Dutch 
territory. western and southern Chimbu the low-lying grass country near the 
Wahgi (at feet) carries tribes whose people are mostly concentrated 
the small, higher parts their large territories. There large, degraded grass area 
shales and greywackes that was formerly occupied far more closely than today. 
about 5300 feet occupation becomes closer, and the proportion enclosed 
land greatly increases. belt dense population follows cuesta Miocene lime- 
stone, concentrated particularly landslips and rubble-flows close the foot the 
escarpment. This rim area, the eastern end the Wahgi valley, carries densities 
within group territories the order 250-400 per square mile. Still higher densi- 
ties occur the side valley the Chimbu river, especially basin etched out 
granodiorite and granite between 7500 and gooo feet the head the valley. 
Here the sub-tropical subsidiary crops almost disappear, leaving sweet potato 
monoculture. Slopes are widely cultivated Chimbu, and much greater 
dependence placed such precipitous land than the little-valued gently 
sloping and flat country near the Wahgi, where are some deep fan and terrace soils 
high potential quality (Brown and Brookfield, 1959; Barrie, 1956). monograph 
Brookfield and Brown group structure, land and territorial organization 
Chimbu the press. 

the opposite extreme are the Wissel Lakes, where population almost entirely 
confined altitudes below 6000 feet. The terrain composed series large 
flat-floored lake-filled basins, some which have only underground outlets 
through the surrounding limestone ridges. Several take the form poljes. There 
are three types landscape; the very steep, thin-soiled mountain ridges, the flat, 
peat-filled basin floors and narrow strips higher peat, silt-tongue detritus fan 
along the sides and the mouths valleys (Reynders and Hofman, 1959; Rappard 
and van Royen, 1959; Allied Geographical Section, 1943). Population confined 
mainly the third class land, and cultivation the flat land possible only 
most elaborate soil drainage through deep ditching and the throwing earth 
from the ditches form island beds above general ground level. These intensively 
prepared gardens give much higher yields and are used much more frequently than 
the upland fields, which are not mulched, and may used only one year ten. 
Some lowland fields have been continuous use for many years. Though the 
general population density, measured over all land, low, the actual density 
arable land probably high that encountered anywhere New Guinea. One 
representative community with total density about 200 per square mile land 
all types had, according Pospisil, acres per head gardened land. 
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Chimbu have acres current garden. The Wissel Lakes people also have 
fewer pigs (Pospisil, 1958, calculated from data 105; Bruyn, 1953; van 
Lochem, 1957). Over the whole Lake Paniai District, population density 105 per 
square mile but this increased 600 per square mile flood-free drainable 
flat land. 

The Baliem valley combines characteristics both the above areas, and par- 
ticularly interesting since yet little affected administration that the 
effect indigenous warfare distribution can still observed action. The 
government station Wamena was established 1957, but attempt was made 
extend control outside the immediate vicinity the station until 1958. 1959 
extensive fighting was still progress. The main valley some miles long 
wide, and has flat floor feet, which reaches maximum width 
miles. There are some 45,000 people, whom rather more than third are the 
floor, about third fans and low ridges, and rather less than third the valley 
sides There are also perhaps 15,000 side valleys, especially the Ibele. 
Both sides the main valley are formed limestone, and there are some flanking 
poljes. The rainfall less than half that the Wissel Lakes, with marked mid- 
year dry season, and there much less peat swamp. The valley floors are therefore 
widely cultivated, drained means deep ditches islanding high beds. Indeed, the 
lowest lying areas, comparable those avoided the Wissel Lakes, provide the 
Baliem people with their best land. 

Population the Baliem valley very uneven, and some groups are highly 
mobile, for land conquest consequence warfare. Since the time the Arch- 
bold expedition 1938 there has been depopulation large tracts the central 
valley floor due heavy fighting, and number remnant groups were driven into 
the surrounding hills, where they were given small pockets long-abandoned lime- 
stone ground friendly groups. Wide areas no-man’s-land were left vacant 
between hostile tribes. Since pacification they have begun return the valley 
floor, reoccupying the more fertile land near the river. Other stronger groups have 
remained throughout possession their 

Problems origin and distribution.—Brass (1941, 564) argued that population 
the Baliem valley found two main zones—the valley floor and the forest edge 
—because diminishing soil fertility under bush fallow cultivation provides two 
alternatives, intensification and migration new areas, both which are adopted. 
Similarly has frequently been maintained that the Wahgi and Asaro valleys 
population has spread from the valley floors into the hills the form hollow 
frontier, leaving behind the degraded grasslands the valley. These solutions 
appear too simple; the Chimbu-Wahgi area they run counter great body 
tradition suggesting that movement over the last several generations has been 
from the Chimbu side-valley down into the Wahgi, and there has been similar 
movement into the Asaro and Bena Bena. Furthermore, the Baliem and Wissel 
Lakes there evidence suggest any cultural difference between the plains and 
the hill cultivators such might explain different response the same environ- 
mental challenge. The problems migration and demographic change leading 
the present population distribution are more complex than this. 


Estimate made totalling estimates for each group tribe Controleur Gonsalves, 
Wamena. 

Veldkamp, 1958; Gonsalves, personal communication, supplemented enquiry and field 
observation. may noted that some areas photographed the Archbold expedition 


1938, which may recognized today, now carry far smaller populations than they did twenty- 
two years ago. 


ter 
tly 

ely 

rge 
lets 

flat, 
fan 
ined 

arth 
ively 
than 

the 

One 


444 THE HIGHLAND PEOPLES NEW GUINEA 


Little known the origins the highland people, except that they have cer- 
tainly been longer resident New Guinea than the coastal Melanesians. Wurm’s 
tentative application glotto-chronology the languages the Australian area 
suggests separation dates much 5000 years ago, though not necessarily the 
present locations (Wurm, 1960). Only reconnaissance work has yet been carried out 
the field archaeology (Bulmer, 1960), but widespread finds small stone mor- 
tars and pestles, and other tools for which use now known, have been made 
the Australian area. has been suggested that these may related diet 
which forest products were important (Bulmer, 1960), and Brass (1941) noted the 
close association the highland population concentrations with the former domain 
oak—Castanopsis associations masse. The present dependence the sweet 
potato interesting connection with the disputed date entry this crop into 
the western Pacific. The crop would have taken some time penetrate the high- 
lands through the thin pre-European trade routes. Shells (for currency and decora- 
tion), plumes and some other high-value commodities entered through these routes, 
which there were number. most highland areas small number steel axes 
had been traded before the arrival the first European expeditions. Polished 
stone axe blades highland type were sold Europeans Madang before 1930, 
are accept post-Columban date for the entry the sweet potato, are 
left with time-span little more than 300 years. This not conclusive, however. 
Taro widely grown second crop, and dominant few small localities; 
could have formed the basis which the concentrations, and their cultivation 
methods, initially evolved. 

may adopt working hypothesis that the highland concentrations are 
very long standing, and that they have long depended tuber cultivation, using 
basic agricultural techniques that might have been derived from one more internal 
external sources, and that have been locally modified suit local conditions overa 
long period time, with extensive cultural borrowing within the the 
course this time certain areas have been ruined over-intensive cultivation and 
partly wholly abandoned, notably the limestone foothills north the Baliem and 
the dry clay soils the lower parts the Wahgi, Asaro and other valleys the east, 
where there measure laterization that may induced. should, however, 
noted that evidence period catastrophic soil erosion lacking from place 
where most expected: there silt layer the Wahgi valley peats. 
Population growth was generally slow, due extensive bronchial sickness, and also 
poor nutrition, with consequent liver damage, leading death both childhood 
and adult life (Oomen and Malcolm, 1958; Venkatachalam and Ivinskis, 1957; 
Venkatachalam, M.D. thesis University Sydney, unpublished; personal com- 
munication). Dr. Venkatachalam diagnosed Kwashiorkor and other diseases the 
liver resulting from protein deficiency Chimbu, and his findings have since been 
widely confirmed. Nearly half the adult deaths Chimbu hospital the early 
1950’s were from liver cirrhosis. Venkatachalam concludes that protein malnutrition 
results irreversible tissue damage, especially the liver, and this affects greater 
lesser degree the greater part the population under study. The liver thus 
predisposed infection and damage later life. Population trends Chimbu were 
characterized slow growth, with high infant mortality and short life. There have 
certainly been many sudden reductions numbers due epidemics, war and 
famine. However, rapid population growth has locally taken place, resulting pres- 
sure population the land and expansion into the forests. Locally, this pro- 
gress the present time, but elsewhere, even low altitudes, the forest line has not 
changed significantly recent years. 


dor 
fact 
var 
tud 
peal 
dry 
prir 
thei 
ther 
rest: 
doo: 
pen 
spre 
time 
Sepi 
pers 
lowe 
cent 
Wah 
latec 
capa 
place 
truct 
territ 
1958 
areas 
even 
warri 
the 


THE HIGHLAND PEOPLES NEW GUINEA 445 


The highlanders practise soil selection and name soil types, whose properties they 


understand. Present concentrations are large measure related soil quality. 
However, there remains the problem why some low-lying areas should aban- 
while others are closely occupied. Here may call malaria principal 
factor, supplemented the effects warfare. The altitudinal limit for malaria 
varies widely from place place. There none the Wissel Lakes even low 
4500 feet, because the absence anopheles. the Baliem present spas- 
the valley floor 5200 feet. also present the lower parts the 
Kema and Doema valleys, and natives from high altitudes are frequently infected 
ain when visiting these areas for salt. the lower Wahgi valley the disease endemic 
below 5500 feet, and has recently spread the head the valley and higher alti- 
nto tudes Chimbu. is, however, almost absent from the Asaro valley low 
4500 feet, though present Lufa, immediately the south, 5300 feet. Every- 
where the highlands where malaria occurs seasonal nature, with sharp 
peak the beginning the drier season. Rainfall controls the breeding anopheles; 
xes dry weather after rain creates conditions stagnant water which breeding, under 
awarm sun, accelerated; longer dry spells reduce the number anopheles. The 
principal limiting factor the effect temperature the parasites; slowing 
are their development until exceeds the life span the carrier mosquito, and killing 
ver. them when temperatures fall repeatedly into the forties. farauti, the main carrier, 
rests houses, where temperatures are higher, while punctulatus rests out 
doors. Both species are some degree zoophilic, and their biting man may de- 
pend some degree the availability pigs. 
The date entry malaria into the highlands unknown, though has certainly 
sing through the trade entries from the lowlands. The main focus pre-European 
rnal was via the Purari into the Wahgi valley, though there was also entry from the 
Sepik into the Baiyer and Lai. Traders were responsible for thin repeated stream 
into the Baliem (Peters al., 1959; Metselaar, 1959; Black, 1954; 
and communications from Metselaar, Christian, Black). Malaria 
and undoubted importance population distribution; has curtailed migrations 
east, lower altitudes, and more than possible that extension within the past two 
has had important effects depopulating lower areas, especially the 
valley. Chimbu, Brown and found, adopting modification Allan’s 
eats. formula (Allan, 1949), that the tribal territories the Chimbu side valley are popu- 
also close the limits their carrying capacity the present stage technology, 
hood while the lower-lying southern areas near the Wahgi have considerable reserve 
capacity. Malaria factor bringing about this contrast, for the lower areas are 
com- avoided for fear it. However, the lower limit dense population some parts 
the the highlands below the altitudinal limit malaria, and elsewhere well above it. 
been not possible explain the lower altitudinal limit terms malaria alone. 
Warfare important throughout the highlands, though its intensity varied from 
rition place place. certain areas, warfare commonly resulted the widespread des- 
truction houses and gardens, and the driving whole populations from their 
thus Very generally, wide no-man’s-land belts lay between the occupied areas 
mutually hostile groups (Brown and Brookfield, 1959; Brown, 1960; Veldkamp, 
1958; Meggitt, 1958; Ryan, 1959; Vicedom and Tischner, 1943-8). The low-lying 
and areas are far less suited for defence than the hillsides, and people the valley floors, 
even not the object attack themselves, found their land battleground between 
warring neighbours, and subject frequent devastation. Native informants often 
not 


temark that the low-lying grassland areas were left vacant for this reason, and where 
the vacant land was low value, there can have been little urge occupy it. 
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fact only areas high population pressure, and those parts where the valley 
lands are high value relatively the adjacent upland areas, that find close 
occupation the valley floors. 

The problem distribution thus admits complex hypothesis, which war- 
fare, and the quality land each play part. may also note technological 
differences, whereby some groups developed swamp drainage and others slope 
cultivation techniques, but these may secondary factors. This tentative frame- 
work possibly far can present evidence seeking general interpre- 
further detailed work number areas required. conclusion may 
remarked that the problem distribution only one number major ques- 
tions interest the field human geography posed this fascinating and unique 
area. 
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GIST THIS PAPER was presented the XIXth International Geographical 
Congress Stockholm, 1960, where discussion agricultural fields seemed 
appropriate view the keen Scandinavian interest the morphogenesis 
agrarian landscapes. Britain, geographers have recently begun study field 
remains again, and two kinds have gained their particular attention. The first are 
the strips and the ridge and furrow the lowlands, associated with the same dis- 
tricts and sometimes with the same agricultural system the fields”. The 
second are the fields” the Chalk plateaus and the highland North and 
West. But there another kind, equally prominent and almost equally abandoned. 
These are cultivation benches, occurring geographically between the 
lynchets and the field” strips, the escarpments between the plateaus and 
the plains. They form long narrow steps, with flattish treads bounded steep faces 
risers; and they have gained for themselves the descriptive title strip lynchets. 

was the late Dr. Crawford who named them, and was thanks mainly 
Crawford that strip lynchets were put the map. They had, however, attracted 
passing notice for two hundred years, from geologists and agriculturalists and local 
historians there was, even the eighteenth century, the plea (anonymously written, 
true) for careful study these terraces undertaken the 
informed, who delight contemplate the varied structure our globe”. Such 
challenge the geographical instinct, coupled with the innate interest landscape 
features which spotlight the changing relations man with his surroundings, ought 
certainly arouse the historical geographer action; and over the past few years 
the Geography Department Reading University has given considerable attention 
the problem strip lynchets. particular, should instance the work Dr. 
Graeme Whittington, now the University St. Andrews, whose findings provide 
the basis for much this review. 

General first impressions, these benches appear have 
striking uniformity. Whittington has measured large number treads and one 
can demonstrate from his sample that about two-thirds are between 180 and 440 
yards long, while two-thirds are between and yards greatest width. One has 
take the greatest width, because the treads are seldom straight-sided and rect- 

angular. Usually they are crescentic horn-shaped plan. Looked from dis- 
tance they are rarely horizontal long profile. The tread, rather, tilted across the 
contours, sometimes sagging the middle having recumbent form (Fig. 1). 
Level all but level cross profiles are more common, although there often for- 
ward slope, which may over 15°. The risers separating the treads, though not 
vertical, are remarkably steep (up 45°). Their maximum height, which varies 
from feet, usually occurs about the middle the long profile; either end, 
the benches normally fade into the hillside. 

the narrow steep-sided valleys incised into the escarpments, solitary benches 
are common, with treads following the floor the valley. But strip lynchets are 
usually grouped into field system, with tiered arrangement four five 
benches, sometimes many more (Fig. 2). They ascend the hillsides like many 
steps staircase; or, their plan markedly horn-shaped, like the splaying ribs 
curved fan. Sometimes the individual treads such flight are connected 
inclined access ways ramps. 
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Thus, general uniformity no, there are sufficient variations suggest 
typology strip lynchets might worked out, with any other field remains. This, 
fact, has proved difficult. The statistical ranking the various dimensions does 
not yield any significant categories. The most profitable line far has been take 
the angle which the long profile tilted across the contours. Added this 


edge 


Plan BISHOPSTONE 
treads (N.G.R. SU/244825) 


Horizontal scale (throughout) 
Feet 2 


Risers 
Line cross sections 
Plan HORTON treads and 


Fig. Plans and long profiles strip lynchets 


connection between the plan the treads and the shape the ground, 
regularity the gradient and form the hillside appears make for regularity 
the lay-out the strip lynchets. These relationships are the basis for least mor- 
phometric classification. has not yet been possible devise genetic evolu- 
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tionary typology, but seems likely that differences cross profile and possibly 
certain other characteristics such terminations and access ways may help even- 
tually. 

Although these benches are well known the Welsh borderland, southern 
Scotland and the Continent, and although the Reading Department has current 
interest the strip lynchets Yorkshire, completed studies have far been con- 
fined Lowland Britain. Figure gives over-all impression strip lynchet dis- 
tribution England south Leicester and east Taunton. Whittington, who 
deal with the matter more fully forthcoming publication, has identified 1200 
flights this area. Unlike other strip lyncheted districts Britain, there 
extremely close coincidence with calcareous rocks, mainly because the latter pro- 
vide most the steep slopes. gradient least (1: 10) appears necessary 
for the development strip lynchets. But there are non-calcareous steep slopes, 
the Weald and the Tertiary tracts; and there are extensive sections calcareous 
escarpment which have not been for example, Whittington has shown, 


With acknowledgements Wall 
Fig. Strip lynchets, Horton (looking west) 


the North Downs and the Isle Wight. Thus the correlation with steep slopes 
best only half-answer. 

The origin strip order throw more light the subject, the struc- 
ture strip lynchets has been examined excavation three points the chalk 
hillsides northern Wiltshire, near Bishopstone, Horton and Calstone Wellington, 
thus adding the previous list six excavated examples from southern England 
(see Bibliography). The most important single result has been provide number 
detailed sections, the three rather generalized drawings previously pub- 
lished. The features which are common all our north Wiltshire sections are 
shown Figure They include: 


(1) steep original hillslope, 20°; 
(2) lynchet”, where bedrock has been removed such way 

leave flattish floor (the back tread) covered few inches soil, and 
face feet high (the lower part riser); 
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Chief locations 


Areas greatest 
concentration 


(After Whittington) 
Fig. lynchet areas south-eastern England (generalized) 


(3) lynchet”, where soil derived from the country rock has accumulated 
depths much feet, giving the upper part riser and the for- 
ward part the tread. 


natural terracing, evidence all was forthcoming from these sites. The 
idea formation collapse the chalk, either between joints result 
solution, definitely ruled out. Neither water action nor landslip can invoked. 
The interleaved bands hard and soft rock which have been encountered had noth- 
ing with the modelling the strip lynchets. There can longer doubt 
that these strip lynchets are artifacts and belong properly human rather than 


Original hillslope, now removed 


Feet 


Fig. Strip lynchet terms applied the lower treads Horton 
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physical geography. Not that the idea man-made strip lynchets lacks controver- 
sial theories, ranging from the sublime the practical, from parking areas for the 
military cars the ancient Britons vantage points for Druidic rites and bullfights, 
animal pens and lime quarries. Mrs. Ida Gandy, Wiltshire childhood, re- 
counted some the fanciful theories ascribed the benches later excavated 
Horton. Today, the consensus opinion sees the English strip lynchets having 
more romantic origin than cultivated fields. 

There are perhaps three things add support this conclusion. The first the 
series scratches, scored into lynchet” floor Bishopstone, which 
appear cultivation marks. Secondly, Dr. Raistrick made reckoning York- 

shire that the combined area strip lynchet treads for Upper Wharfedale tallied 
the arable holding written down Domesday Book. Finally, the dimensions 
many treads correspond fairly well with the generalized size lands and selions 
the “open fields” and both have excited comment their approximation area 
the standard statutory acre. must confessed that the connection between 
the lowland strip system and the hillside long benches not proved, but looks 
extremely likely. 

possible that the treads calcareous slopes were useful for providing acid- 
free soils; that steep gradients were lyncheted prevent excessive soil erosion. 
Infact, however, soil fertility was not the prime consideration. much half the 
tread, the may have merely thin veneer soil lying immedi- 
bedrock. There more insistence optimum micro-climatic conditions 
first-class soils. Little regard paid shelter mild aspect, and the 
benches commonly face north. Strip lynchets were not irrigated terraces; and they 
different from the level walled terraces the Mediterranean basin. Some 
them may have grown the grape, for instance those with southerly exposure the 
hills known The Vineyard, near the great houses which made wine 
the Middle Ages. Others may have produced industrial crops, flax perhaps hemp. 
But the everyday food crops, the cereals and the pulses standard subsistence, 
which were the likely products most strip lynchets, the days before industrializa- 
tion complicated the economy and before the agricultural revolution introduced 
novel methods and crops. Most commonly, strip lynchets are today rough pas- 

ture under scrub. Those few that are wide enough and accessible enough for the 
tractor grow cereals still, together with roots and sown grasses. may seem 
important that the back these treads grows satisfactory crop; but the use 
modern fertilizers has probably ironed out any differences which formerly held 
between and crop potentials. 


basic problem how they were formed. The real argument between formation 
incidental ploughing and deliberate terracing; and each side has had the 
support weighty advocates. the one hand Seebohm and Crawford (and 
Aufrére for the Picardy) thought extension strip farming 
the hillsides, using fixed mouldboard plough work across the slope one direc- 
tion, turning the furrow-slice necessity downhill and therefore making idle 
return. This operation would give downslope movement the soil, greatly inten- 
sified rainwash and gravity creep. there curb this movement, the upper 
part the ploughed slope becomes area soil erosion, 
with crude accumulating the foot the slope. For true 
strip lynchet formed through ploughing, there must retaining device 
some kind, which gradually built riser while the ploughed strip becomes 
tread. can legitimately objected, however, that ploughing the strips the 


Even assuming that strip lynchets are cultivation terraces, there still the old and 
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“open fields” such slopes there were would normally have been ploughed and 
down, achieve maximum drainage. The interesting point that the critical slope 
where ploughman working with animal team would change cross-slope 
ploughing (not because drainage considerations but conserve animal effort) 
said for chalkland farming have been about 6°, the lower limit for gradients 
which strip lynchets Furthermore, plough across the hillside almost 
inevitably necessitated tilted run: would difficult keep the team the 
contour 20° slope such was lyncheted the eastern end the Horton 

the other hand, although this kind lynchet making was observed Poulett 
Scrope hundred years ago, not easy imagine primitive plough biting 
deeply into solid rock produce turn the really massive risers which can occur, 
Many flights also seem too finely shaped merely the result ploughing, 
could further objected that there are flights strip lynchets, lying across con- 
fined valley heads, where there room for headland which turn the team, 
Consequently, there came the intimation deliberate construction, with pick and 
shovel and basket, point view put Orwin and Raistrick and Fénelon for 
Picardy. Deliberately terraces are clearly within the earth-moving 
capabilities peoples from the Neolithic causewayed-camp builders onwards. Even 
though their erection would have required formidable effort, this would mor 
than the labour bestowed terracing Southern Europe. the same 
great waste time and effort seems unavoidable ploughing across the slope only 


one direction, with idle return. matter fact, however, this 


the kind ploughing which has been practised within living memory the hillsides 


Wessex; may that the ploughman used reversible mouldboard 


wrest plough the type discussed Nightingale. Finally, strip lynchets wer 
deliberately created, one would expect them horizontal long profile, with 
level treads. 


easy understand why, over the question strip lynchet formation, dead- 
lock arose. was hope breaking observation England where, 
the eighteenth century the latest, the farmer’s interest strip lynchets has 


devoted removing them obstacles, rather than producing them. 


however, has disposed some the quandaries. With regard the 
about the plough biting deeply into solid rock, now know from Bishopstone 
mantle rotted chalk covers much the hillside and fairly workable material 
chalk, least, the plough also aided the rapid weathering rock 
exposed winter’s frost. Horton, little indentation beneath 
possibly cut marker trench when laying out the fields, was 
chalk pebbles from the lynchet” above. This cultivable material, but 
has escaped the pulverizing tillage. All the other positive lynchets 
composed finely comminuted soil; particular they have none the rubble 
which would presumably have resulted from deliberate construction. 
has also shown, conclusively, that strip lynchet formation long continued 
spasmodic process. 

Walled strip terraces have been reported from various parts Britain. The 
examples known the author southern England are the eastern slopes 
Forrabury Common, overlooking Boscastle (N.E. Cornwall), where rough-hew 
blocks local Lower Culm shale are arranged dry stone walling 
pattern. Thorough examination our excavated sites northern Wiltshire 
traces retaining devices. Neither chalk, flint sarsen walls, nor balks 
ploughed turf, nor piles brushwood can detected. seems likely, 
that furrow slice overturned unploughed ground might sufficient 
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year’s soil movement. would from the first furrow, run along the 
lower side the newly laid-out strip, and would lead the slight swelling the 
outer shoulder the tread which sometimes occurs. some flights, too, there 
corresponding depression the back the tread, where the last furrow slice was 
taken. experiment now under way hillside Meon Stoke (Hants), 
which are attempting fashion strip lynchet solely ploughing along the 
slope, order test this and other ideas. 

one time was surmised that the presence turf-lines, relics the original 
hillside buried beneath the would clinch the matter formation 
since they would signify deliberate construction without previous ploughing. The 
absence buried turf-lines would mean little except that the original turf had been 
stripped prior lyncheting, and deliberate terracing might preceded just that 
operation. Such interred turf-lines have certainly been found Horton. seems 
equally certain, however, that they were blanketed soil before ever the strip 
lynchets were conceived, for reasons mentioned the sequel. 

Finally, excavation has allowed the volumetric relationship between 
and lynchets investigated. nothing more than ploughing was 
involved, then the accumulation should more less equal the 
removal. true that one never quite sure where the original hillside line should 
placed the sections, unless capped preserved turf-line. But many 
the specimens excavated, the “positive” apparently bigger than the 
lynchet. Bishopstone, for the whole flight six treads, there 3:1 excess. 
Most the surplus contained rather surprising “double positive 
overlying well-developed “negative lynchet” (Fig. 5). This kind surplus might 


Original hillside 
removal 
‘negative’ 
lynchet 


Figures square feet, measured vertical section 


Fig. Excess accumulation, Bishopstone strip lynchets 


easily construed resulting from deliberate build-up. the relevant report the 
suggestion was advanced that the Downs above the lyncheted scarp might have been 
the source extra soil. 

can claimed once that the excavations far undertaken have not finally 
settled the controversy about mode formation, but they have certainly cleared the 
air unsubstantiated assertions. The simplest explanation unavoidably introduces 
element compromise. Some flights, very regular and steeply banked, with their 
treads level and carefully adjusted available slope, must incorporate substantial 
degree deliberate construction, especially those with access ways neatly set out 
convenient locations. Yet they were probably tilled with the mouldboard plough. 
Other flights, with sloping cross profile, lying gentle gradients where turning the 
team would present problems, are likely almost entirely plough formed; but 
even here there would deliberate intent, least laying out the ploughing pat- 
tern, foster some levelling the tread. Such strip lynchets may incidental 
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ploughing but they are hardly accidental haphazard. Perhaps, too, there are 
benches which were initiated quite other ways, animal trails quarrying for 
lime; these the opportunist farmer has seized, and has done something level 
and sharpen the profile. But many strip lynchets, one feels, have resulted froma 
more intimate mixture ploughing and purposeful terracing; perhaps the curb 
produced methodically with the spade, the spill-over thrown back the higher 
tread, the risers battered turfed give banks steeper than the natural angle 
rest for loose earth, the awkward pieces the end the tread dug hand, the 
negative lynchets trimmed with hand tools. 

Strip lynchet dating.—The age strip lynchets also presents number prob- 
lems, though there are several possibilities for dating them. For example, strip 
lynchets are created through the action the mouldboard plough, they must belong 
period which saw the practice strip farming. There reasonably satisfactory 
evidence show that both strip fields and least the coultered plough back 
Britain Roman times, though the idea pre-Roman strip cultivation 

also permissible invoke adjacent dated structures, long archaeo- 
logical connection can demonstrated. Mere proximity Norman manor, 
hamlet with Anglo-Saxon place-name, Roman villa obviously not enough. 
Nor the relationship with territorial boundaries like parish limits very convincing 
basis for dating. There has physical contiguity superimposition. Useful 
cases occur strip lynchets invading pre-Roman hillforts and others submerging 
“Celtic fields”. Unfortunately, strip lynchets are themselves overlain nothing 
much earlier than metalled roads, which cannot satisfactorily dated before the 
eighteenth century. Ridge and furrow occasionally superimposed but elsewhere 
seems contemporary, cases where the trough the furrow becomes the back 
the tread and the crest the ridge becomes the shoulder the lynchet”, 
the hillside steepens. 

literary sources, there possible Roman suggestion for the mainland 
Europe involving what the Roman authors called “‘a brow” (supercilium). This, from 
the contexts, sounds like terrace riser, though cannot definitely said refer 
strip lynchet. The word from which “lynchet” derived, hlinc, occurs fairly 
early Anglo-Saxon documents. was used mean bank ora ridge, often natural 
feature, with the secondary connotation boundary mark. Not until post- 
medieval times there undoubted documentary reference meaning 
the riser plough bench (the meaning retains when used describe the scarp 
and only the eighteenth century was the meaning extended in- 
clude both riser and tread. Similarly, the evidence manorial and estate plans does 
not push the use strip lynchets back for more than couple centuries. The docu- 
mentary sources are unsatisfactory that they refer only the utilization strip 
lynchets; there never proof that the benches were originated the period for 
which they are mentioned. 

Excavation strip lynchets generally yields certain number datable objects, 
particularly pottery; and the potsherds they discovered led pre-war excavators 
suggest both the Belgic period (Twyford Down) and the declining years the 
Middle Ages (East Garston) likely times origin. Our own north Wiltshire 
excavations have unearthed quantities Romano-British and pre-Roman pottery. 
fact, nevertheless, the sherds are virtually useless for dating unless they lie 
sealed horizons. This they seldom strip lynchets, which are, after all, only 
fields. quite impossible tell how long the pot fragments had been lying 
about before they found their way into the growing 
the excavations Horton have now provided starting point. The strip lynchets 


ww 


her 
tior 
line 
the 
tot 
Bri 
stri 
sho 
exc 
lan 
lov 
tax 
ch: 
dis 
col 


STRIP LYNCHETS RECONSIDERED 457 


here lie towards the top the escarpment. They are underlain earlier cultiva- 
tions apparently Romano-British age, dated sherds which (like the old turf- 
lines which they were found) were sealed blanket earth. Halfway down 
the escarpment, the strip lynchets overlie abandoned contour boundary-ditch 
(Fig. 6). The ditch was cut during the transitional years from the Early Iron Age 
the Romano-British period. was refilled, perhaps about the middle Romano- 
British times, and the surface the refill was cultivated. Later still, the overlying 
strip lynchets began accumulate, probably after considerable rather than 
short length time. seemed reasonable, view the findings given the 
excavation reports, regard the Horton flight post-Roman origin. 


Topsoil 
Refilled ditch 
Buried turf lines 


Fig. Ditch and early cultivations, Horton strip lynchets 


The final possibility for dating lies reconstructing the economic milieu which 
was found necessary cultivate steep (sometimes very steep) land. Certainly 
land hunger influential factor. state the matter baldly, the three most likely 
periods when pressure was placed scarp-foot farming land are: developed 
Romano-British (second fourth centuries A.D.), middle Anglo-Saxon (seventh 
ninth centuries) and high Middle Ages (thirteenth and early fourteenth centuries). 
Cultivation might have been extended the hillsides Romano-British times, fol- 
lowing the introduction strip agriculture, response perhaps imperial corn 
taxes. This might true for some flights the dense concentration the southern 
chalklands. But Romano-British farming could hardly responsible northern 
districts. Raistrick was inclined attribute the Wharfedale group Anglian 
and legitimate think English settlers hungry for new lands 
about the seventh century. the south England they avoided the upland plains, 
ploughing their strips the vales unless these were too marshbound, and along the 
foot the escarpments. The absence strip lynchets from the south-easternmost 
counties England may relatable Anglo-Saxon neglect the Weald, and 
the weak development the field” system said characteristic Jutish 
Kent (and, extension, characteristic perhaps the other area Jutish settlement 
the Isle Wight). For the thirteenth century, thirdly, there are the well- 
authenticated increases England’s population and the prices agricultural 
and there are conclusive signs spread cultivation lands previously 
considered marginal, not only into the marsh and woodland edges but also the 
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hillsides. Wiltshire, for instance, the hillside acre came valued about half 
the county average and was this extent regarded marginal. 

Which these periods the most likely can probably estimated better from 
local examples than from the over-all distribution lynchet flights. provide one 
instance, may study the strip lynchets along the northern fiank the Vale 
Pewsey. the western end the escarpment, distance miles, forty 
flights are recognizable today (Fig. 7), with over 100 treads still preserved and several 


Middle plateau 


STRIP LYNCHETED 


VALE 


Hampshire Avon 


Fig. Strip lynchet flights the escarpment north the Vale Pewsey 
Cannings) 


others all but ploughed out. There complete absence Romano-British settle- 


ment this locality, but number Anglo-Saxon villages lay close the escarp- 


ment foot. The early English settlers, might thought, would have had plenty 
land the Vale, the shelf lower Chalk and the upper Greensand. But one 


has also reckon with the Marsh, documentary evidence which goes back the 


early eleventh century. Domesday Book tells that the manor the Bishop 


Salisbury Bishop’s Cannings was large, with hides arable land—something 


under 3000 acres. However, half the manor was downland, and even the Domes- 
day holding arable equals most what, physiographical grounds, looks suit- 
able. Extension tillage might equally have been the hillsides the fringes 
Cannings Marsh. Along the escarpment which bisects the former manor there are 
twenty-six groups strip lynchets (including the flight Horton), with total 
least acres flats; whereas the Marsh was still local byword the eighteenth 


century. Thus there good testimony the Vale Pewsey for bringing into the 


argument the factor land need. Together with the archaeological dating from 


Horton, there are also good reasons for medieval attribution here. 


Nevertheless, the history strip lyncheting remains obscure. Even many 
flights were dated, seems likely that individual examples would found 
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have origin any the great times land reclamation; and some perhaps 
none the three periods selected above, but merely where local pressure (unnoticed 
in, but running counter to, the general trends) initiated movement marginal 
lands. Strip lynchets still offer scope for investigation. There much said for 
further study, since they are relics not only the strip farming Britain but also 
the extension that farming peripheral land. their unique contribution 
that their lineaments are preserved when other features the strip system have long 
disappeared. 


grateful Dr. Graeme Whittington for allowing 
draw the results his research; and Mr. Bowen, Royal Commission 
Ancient Monuments (England), for his helpful advice throughout our investigations. 
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THE COASTAL BARRIERS EAST GIPPSLAND, 
AUSTRALIA 


BIRD 


OASTAL BARRIERS are strips depositional land that stand offshore across the 


mouths inlets and embayments. They were formerly called bars, but Shepard 


(1952) proposed that this term should restricted features that were submerged 
for least part the normal tidal cycle. Barriers, extending above high tide level, 
show variety forms, including islands such Scolt Head Island Norfolk and 
the chain islands bordering the coast spits attached the mainland one 
end, like Blakeney Point Norfolk, and-barriers like Chesil Beach the south coast 
England. Each these forms present the coastal barriers East Gippsland, 
province the State Victoria south-eastern Australia (Fig. 1). 

The East Gippsland coast coast submergence, where drowned valley mouths 
and embayments have been enclosed barriers form lagoons. The barriers consist 
largely sand, and bear dune topography covered grasses, scrub, woodland and 
heath. their seaward margin the Ninety Mile Beach extends from the mouth 
Corner Inlet north-eastwards Red Bluff, and similar beach continues farther east- 
wards, interrupted rocky headlands and river mouths. 

Behind the barriers bluff rises the margin coastal plateau. This consists 
Tertiary sandstones, clays and limestones, strewn with Pleistocene gravels and old 
dune systems, and valleys incised into are bordered river terraces various levels 
between and 250 feet above sea level the origin these awaits geomorphological 
study. The bluff has the appearance degraded sea cliff, except where emerges 
modern cliff headlands that punctuate the sandy shore Bass Strait, and clear 
that the barriers formed front cliffed coast. sandstone and limestone out- 
crops the bluff retains bold profile, but more subdued clay formations, and 
detail shows variations related the length time since particular sections were cut 
off from marine erosion. The barriers did not develop their pattern shows 
distinct stages development, the outer barriers having outflanked the inner, enclos- 
ing the Gippsland Lakes the site former marine embayment. Chains barrier 
islands partly enclose similar embayment Corner Inlet and broad sandy beaches 
occupy bays the eastern side Wilson’s Promontory (Fig. 1). Submergence this 
coast has thus been followed long-continued progradation, the initial indented out- 
line giving place the smooth curve the Ninety Mile Beach and its continuations. 

The barriers are evidently Recent age, formed after post-glacial submergence, for 
they are related sea level at, very slightly above, the present level, and shells 
obtained from borings are comparable with the contemporary shell fauna this region. 
The possibility that these coastal features have survived from Pleistocene times 
ruled out their freshness form and the lack the dissection that would have taken 
place during the late glacial low sea level phase. more likely that the much older 


dunes found the coastal plateau are relics barrier formed the shores inter- 


glacial seas higher level. 

sequence submergence followed sand accumulation found many 
parts the Australian coast, and the quantities sand deposited are enormous. 
Borings show that the East Gippsland barriers form wedge unconsolidated sand 
banked against the coast, attaining thickness feet below the Ninety Mile Beach. 
would require more than 3,000,000 cubic yards sand add ridge feet high and 
yards wide the face this beach, and the total volume sediment the barriers 
must measure several cubic miles. 

Field-work the East Gippsland coast included detailed study the 
coastal barriers, notably the section known Sperm Whale Head, the vicinity the 
Gippsland Lakes (Fig. 2). There are published maps the district the scale 
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mile, based largely aerial photographic surveys carried out the Royal 
Australian Air Force before the war, and aerial photographs were great value during 
field-work. Dune patterns traced from these photographs and examined the ground 
were found include systems dune ridges running parallel the Ninety Mile 
Beach, and systems parabolic “U” dunes (Jennings, that interrupt, and 
appear have displaced, part the parallel system; locally they rise more than 100 
feet above sea level. are held position vegetation cover, except zone 
immediately behind the Ninety Mile Beach, where blow-outs have formed (Plate 1). 
These are developing into parabolic dunes, with advancing noses and trailing arms 
loose, mobile sand. study soil and vegetation types the dunes has 
yielded evidence the mode evolution this topography and stages the 
development the coastal barriers. 

Dune soils and the dunes these barriers similar the sand 
blown the back the Ninety Mile Beach the present time, except for modifica- 


plateau 


Wilson's 


Promontory Low-lying land 


Fig. East Gippsland: coastal land forms 


tions associated with the development podzolic soil profile. Blown sand the 
Ninety Mile Beach consists quartz grains stained yellow coating iron oxides, 
and small proportion broken shell fragments. Initially the calcium carbonate con- 
tent between per cent. and per cent. and the value 

Soil pits the crests parallel dunes show progressive deepening soil profile 
landward from the Ninety Mile Beach; upper layer leached grey sand, decalcified 
and without the yellow staining the quartz grains, rests upon enriched layer 
reddish-brown sand. The most recent dunes, held cover coast fescue (Festuca 
and marram grass (Ammophila arenaria), show little sign soil profile 
development, but slightly older ridges, with cover tea-tree scrub (Leptospermum 
laevigatum) are leached depth feet. Surface values are between 
and and calcium carbonate content negligible. still older ridges, where open 
woodland with manna gum (Eucalyptus viminalis) and saw banksia (Banksia serrata) 
the tea-tree scrub, leached sand extends depth more than feet and 
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underlain friable brown “‘coffee-rock” horizon. Surface values are between 
and increased podzolization being indicated depth leaching rather than 
surface acidity. the oldest parallel dunes, which are subdued form, leached 
grey sand rests upon hard brown sandrock horizon the level the water-table, 
Woodland frequently replaced heath vegetation, dominated low shrubs such 
the Victorian heath (Epacris impressa), beneath which topsoil values are often 
less than 

These observations suggest age sequence soil and vegetation features across 
the parallel dunes. Soil profiles develop progressively towards deep podzols the 
type termed “ground-water podzols” Tasmania (Nicolls, 1957) and King Island 
(Jennings, 19575), and vegetation shows succession from grasses through scrub 
woodland. The status the Victorian coastal heaths not fully understood; the 
older dunes they often develop where bush fires have damaged woodland, but where 


One Mile 


Dune ridges 
Lagoon swamp 
Sandy plain 
Dune cliff 

Sandspit 


the dunes are not deeply leached fire-damaged woodland invaded tea-tree 
scrub. However, the ecological evidence sufficient justify the concept that parallel 
dunes mark lines growth, each having been one time new ridge the back ofa 
prograding beach. Soil and vegetation features parabolic dunes have reached 
advanced stage than adjacent parallel dunes thus Sperm Whale Head the 
bolic dunes bear tea-tree scrub and the parallel dunes woodland heath vegetationon 
sand that more deeply leached. Evidently there has been phase partial 
ment the dune pattern into parabolic forms which became stabilized vegetation. 
Origin parallel process which dunes are formed 
parallel prograding sandy shore depends the alternation destructive 
waves which erode the beach, and constructive swell which moves sand the beach; 
alternation known “cut and (Davies, 1957). After spell constructive 
wave action beach ridge berm may observed the foreshore, running 
the wave-fronts, but after spell destructive wave action the beach lowered and 
dunes behind are cut back expose cliff crumbling sand. the past few decade 
there has been more than the Ninety Mile Beach, that the 
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dunes are cliffed (Plate 1), and sand blown the base this cliff during calm periods 
generally removed when storm waves renew their attack. present, therefore, the 
long-continued progradation the barriers has been reversed, and retrogradation 
has set along the Ninety Mile Beach. This may due phase increased 
storminess, but climatic records are too brief give any clear indication this, and 
more likely that slight eustatic rise sea level, accompanying contemporary 
deglaciation, has deepened the nearshore water, increasing the severity erosion 
during storms. (Plates and facing 469.) 

Because this recent reversal not possible study the evolution parallel 
dunes the Ninety Mile Beach the present time, except section the beach 
Lakes Entrance where progradation has continued. cuspate foreland has developed 
the flanks stone jetties that protrude from the beach either side the artificial 
entrance the Gippsland Lakes, cut 1889. This foreland the product seventy 
years’ coastal accretion, and bears new dune ridges, developed successive wave- 
built berms. The ridge and swale topography results from the fact that dune grasses 
colonize the berms first, trapping sand and building dunes while the intervening 
swales remain unvegetated. Moreover, the alignment the new dunes related 
the pattern constructive waves (ocean swell) approaching this section the shore 
and refracted the submerged sand bar that lies outside the artificial entrance. This 
pattern, determining the orientation wave-built berms, responsible for the 
alignment the newly-formed parallel dunes (Bird, 1960). 

The evolution this small foreland throws much light the evolution parallel 
dunes the barriers, for the alignment these, and the Ninety Mile Beach, 
related the pattern ocean swell approaching the shore. recent years techniques 
have been devised trace the patterns ocean swell that approach shore, having 
been refracted underwater topography. Davies (1959) has constructed wave refrac- 
tion diagrams which support his view that the outlines beaches southern Tasmania 
are determined refracted swell arriving from the south. Observations the Ninety 
Mile Beach have shown that calm days ocean swell arrives the shore such 
way that waves break simultaneously long sections the beach, but not 
immediately clear where this swell comes from. 

Analysis wave observations Wilson’s Promontory the south-west and Gabo 
Island the east shows that south-westerly and easterly swells dominate the former, 
while the latter has additional southerly component (Table 1). Given knowledge 
the submarine topography the eastern part Bass Strait (Fig. based nautical 
charts permission) possible construct wave-refraction diagrams trace the 
pattern swell this area. Measurements from aerial photographs indicate that con- 
structive swell has wave-length more than 700 feet, equivalent wave period 
south-westerly swell this wave-length entering the area from south 
Wilson’s Promontory much refracted the time reaches the East Gippsland 
coast, and does not fit the Ninety Mile Beach; the divergence wave orthogonals 
shows that much weakened the time arrives (Fig. 4). the other hand, 
south-easterly swell, modified crosses the continental shelf, fits the outline the 
Ninety Mile Beach and also accounts for the easterly swell recorded Wilson’s 
Promontory and the southerly swell Gabo Island (Fig. 5). Such swell was 
observed the eastern part Bass Strait during plane trip November 1958. has 
apparently determined the outline the Ninety Mile Beach during its progradation, 
and also the alignment successively formed parallel dunes. 


TABLE 
Observations long swell (wave-length more than 600 feet) Wilson’s Promontory and 
Gabo Island lighthouses, (percentage frequency) 
(Based data supplied the Commonwealth Bureau Meteorology.) 
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Fig. Coastal and submarine morphology: eastern Bass Strait 


Origin parabolic are developing the back the Ninety Mile 
Beach sections where waves have eroded cliff the edge the dunes; they have 
not developed behind the foreland Lakes Entrance. They are initiated hollows 
the cliffed dune margin, when sand blown and over the dunes behind the beach, 
over-running tea-tree scrub (Plate 1). they grow they develop parabolic form, 
and migrate direction which may defined the axis bisecting the angle between 
the trailing arms. Jennings (1957a) has shown that the axes parabolic dunes the 
coasts King Island are closely related the resultant direction on-shore winds 
Beaufort force i.e., winds powerful enough transport sand. 

Wind records supplied the R.A.A.F. Base East Sale were used calculate 
wind resultants applicable the Gippsland Lakes region. Vector diagrams, derived 
from the formula given Jennings, gave regional resultant 268°, two degrees 
west (Fig. 6a), and on-shore resultants were derived from this taking 
the orientation shorelines. Thus the curvature the Ninety Mile Beach leads 
variation the on-shore resultants (Fig. d). The axes blow-outs, traced from 
aerial photographs, also change direction along the beach, and measurements axial 
directions groups ten blow-outs each five sections the beach gave results 
that are summarized Table II. Correlation with on-shore wind resultants would 

Blow-out axes and onshore wind resultants sections the Ninety Mile Beach 
Section Arc exposure Direction axes Onshore 

Stockyard Hill 50-230 128° 120 
The Ranch... 55-235 122-145° 135° 120 
Ocean Grange 60-240 150° 120 
Lakes Entrance (west) 65-245 170° 120 
Lakes Entrance 70-250 198° 207 
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Fig. Wave refraction diagram: south-westerly swell 

Fig. Wave refraction diagram: south-easterly swell 
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somewhat closer these were calculated more accurately, for the sharp changes 
indicated vector diagrams calculated from sixteen wind directions really conceal 
more gradual change onshore resultants. 

The older parabolic dunes, now fixed vegetation, did not originate blow-outs 
behind ocean beaches for they not off” from particular dune 
Their axes indicate migration from the inner shore the barriers (Fig. 2). Active 
blow-outs the eastern shore Lake Wellington show axes related the onshore 
resultant (Fig. 6e) and the parabolic dunes Sperm Whale Head must have moved 
similar direction (Fig. 6f). Shallow lagoons and swamps occupy the hollows between 
the trailing arms these dunes, indicating that the water-table has risen. possible 
that parabolic dunes developed during phase aridity mid-Recent times (Gill, 
1955), when dessication weakened the vegetation cover and led rearrangement 
pre-existing parallel dune system. However, the partial extent rearrangement 
argues against this hypothesis and more likely that they originated blow-outs 
eroded sections the lake shore the inner side the barriers. 

There good evidence that the configuration these lakes had been much altered 
erosion and deposition around their shores, but that these processes were arrested 
phase swamp encroachment. Such encroachment requires relatively low 
salinity, that reed growth (Phragmites communis) can develop the lake shores, and 
probably followed freshening the lakes river water after the barriers had 
finally sealed them off from the sea. Once lake shore erosion had halted, vegetation 
cover developed the parabolic dunes and stabilized them. the present time the 
lakes’ shores are once more subject erosion and the swamp fringe being cut away; 
there are freshly-cliffed dunes the northern shore Sperm Whale Head. This 
shoreline erosion has been correlated with die-back Phragmites, resulting from 
increased salinity the lakes since the opening the artificial entrance. con- 
tinues may well revive the parabolic dunes (Bird, 1961). 

Sequence barrier development.—The earliest barriers formed the head the 
embayment now occupied the Gippsland Lakes and the northern side Corner 
Inlet (Fig. 1). These are the sections where deep ground-water podzols and extensive 
heath vegetation indicate dunes considerable antiquity. this stage the interven- 
ing coast, either side Seaspray, was still cliffed coast, and material drifting along 
the shore was built into spits which grew north-eastwards and south-westwards across 
the mouths embayments. Recurved ridges may traced into the swamps south 
Lake Wellington, the westernmost the Gippsland Lakes, and these indicate the 
earlier stages spit which eventually enclosed the embayment. was widened 
addition parallel dunes its seaward side, producing the pattern seen Sperm 
Whale Head, but was later dissected erosion and breached the east Sperm 
Whale Head. corresponding set recurved ridges, much fragmented, extend to- 
wards Foster, the south-west. 

The outer barrier developed later, mile seaward, cutting off the cliffs 
Seaspray well the inner barriers, and leaving intervening tract shallow 
lagoons, sand flats and salt marshes known Lake Reeve. The separation the outer 
barrier this way must indicate relatively sudden emergence during Recent times, 
transposing the zone barrier formation seaward. Evidence such emergence 
found along much the Victorian and New South Wales coasts and thought that 
the Postglacial transgression attained maximum level and then receded slightly (Gill, 
1955). Under these conditions the outer barrier was initiated off-shore wave action 
water shallowed emergence, the way described Johnson (1919). Itis 
complex feature, variable width, sometimes with single dune ridge (Plate and: 
sometimes with many fifteen parallel dunes. incorporates number barrier 
islands, elongated and integrated deposition sand carried along the beach 
longshore drifting. 

the present time, longshore drifting towards the north-east occurs when the 
vailing south-westerly winds add oblique component the waves that reach the 
shore, but the direction drifting reversed when easterly winds produce waves with 
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oblique component from the east. The dominant direction drifting north- 
easterly, and movement sand that direction produced the curvature channels 
that led inlets, now sealed, the outer barrier south Sperm Whale Head (Fig. 2). 
The same process prolonged the outer barrier north-eastwards Red Bluff, and this 
the narrowest and most recently formed section the barriers, with grassy dunes 
(Plate 2). When the explorer Angus McMillan discovered East Gippsland 1840, this 
section the barriers was breached natural outlet from the Gippsland Lakes; 
winter, when river flooding raised the lake level, water poured out through the breach, 
but summer was often sealed off sand washed the waves. Early settlers 
used entrance the lakes, and occasionally their ships were trapped high and 
dry the summer sand barrier. Demand for more reliable passage led the con- 
struction the artificial entrance, act which has had widespread repercussions 
the hydrology, ecology and physiography the Gippsland Lakes (Bird, 1961). 

The outer barrier breaks into chain barrier islands its south-western end, 
near the entrance Corner Inlet. Dune patterns are more complex here, related 
intricate wave refraction the shallow sea area immediately offshore. Tidal currents 
maintain channels between the islands and the failure the barriers enclose this 
embayment may due the larger tide range, the spring tide range increasing from 
feet Lakes Entrance feet the south-western end the Ninety Mile Beach. 
Alternatively, subsidence the region around Corner Inlet may have led the frag- 
mentation the barrier. the present time the Ninety Mile Beach ends sandspit 
that growing south-westwards, supplied longshore drifting this direction 
easterly wind-waves. 

The source the sand.—T outline the barriers related patterns refracted 
ocean swell and their growth has been influenced longshore drifting, but the source 
the sand major problem. Some has been derived from cliff erosion and some has 
been carried into the sea rivers, but these sources supply were cut off the 
barriers developed. Quartz sand from the granite cliffs Wilson’s Promontory has 
undoubtedly contributed, but the barriers have not grown north-eastwards from the 
Promontory. The primary source must material eroded collected from the sea 
floor and carried landwards. 

During the Last Glacial phase low sea level the emerged sea floor must have been 
littered with river deposits and sand dunes like those the coastal plateau the 
present time, and much this would have been carried landwards the sea rose 
Postglacial times. Steers (1953) has suggested that the shingle barrier, Chesil Beach, 
consists material driven landward during the post-glacial transgression, and still 
being moved landward intermittently, during storms. The sandy barriers East 
Gippsland differ from Chesil Beach many ways: they are anchored place, they 
have prograded their seaward side, and contemporary erosion not driving them 
landward. Delivery sand this coast continued after the post-glacial transgression 
came end and during succeeding emergence. The shoreline recession now 
progress probably related more recent change nearshore conditions and may 
well only temporary condition. 

possible that the long swell approaching this coast has been moving sand into 
the nearshore zone for distribution and deposition the shore prograded. Van 
Straaten (1959) argued that waves move into shallow water “‘the oscillatory motion 
the water particles along the bottom has notable residual landward 
for sand carried the shores the Rhone delta from water metres deep. 
Ocean swell, with wave-lengths over 600 feet, perceptible the sea floor water 
more than 100 fathoms deep, and quite possible that carries sand landward from 
depths fathoms. Such process would account for the long history 
progradation the East Gippsland coast, but must remain only theoretical 
possibility until can tested application modern tracer methods the study 
sand movement the sea floor beneath ocean swell. 
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View across coastal barriers and intervening lagoons; Ninety Mile Beach and 
blow-outs foreground 


Dune barrier near Lakes Entrance, looking eastward Red Bluff; Ninety Mit 
Beach the right 


(Fig 
94, 
Feet 
2500 
a 
Cros 


MORPHOLOGY BAUXITE SUMMIT 
GHANA 
JOHN HUNTER 


ATEWA RANGE, the subject this paper, formidable hill mass, north-west 

Kibi (lat. N., long 33’ W.); stretches for some miles 
south-west direction, with maximum elevation 2550 feet above mean sea level 
(Fig. 1). cross-section has very steep flanks and narrow, flat summit (Fig. 2). 
Geologically, the Range belongs the Upper Birrimian formation which, according 
the Geological Survey, comprises metamorphosed lavas and pyroclastic rocks to- 
gether with hypabyssal basic intrusives, phyllites and greywackes (Geological Map 
Ghana, 1955). The flat summit, which generally considered remnant 
sesquioxides, mainly ferruginous bauxite, which overlies deeply weathered bedrock. 
Similar crusts occur elsewhere Ghana Upper Birrimian ridges the same level. 
above Area survey 


° 2 4 6 8 10 12 14 16 18 20 
Fig. Watershed profile Atewa Range: based Ghana Survey Sheets 

Feet above 


ocal datum 


Fig. Section across Atewa Range through survey area, along 
footpath: based Ghana Survey Sheet 


The writer first visited the Atewa summit whilst engaged study the erosional 
history the upper Birim basin (Hunter, 1959) and was immediately impressed the 
scale and extent its vegetational anomalies. The Upper Birrimian ridges, all 
which are strike-aligned, form major watersheds Ghana. Most are now protected 
forest reserves and, because their physical inaccessibility, have long lain inviolate 
and have probably never been extensively disturbed. climax vegetation High 
Forest therefore expected. But field observations have shown that not all the 
peneplain remnants are entirely forested. Cooper’s bauxite survey, published 1936, 
drew attention number high level swamps and grass meadows and, more 
tecently, Hamilton and Crosby have made ecological studies, the latter’s being prin- 
Yinahin the Tano-Ofin watershed (Cooper, 1936; Hamilton, 1954; 
Crosby, 1957; Annual Report, 1958; Aubreville, 1947). Crosby noted that where the 
depth soil over bauxite less than inches, cols between major summits, the 
natural vegetation grass, and where exceeds inches there swamp climax 
(Crosby, 1957, 10). 
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There are, however, important vegetational differences between the Yinahin and 
Atewa summits. Whereas Yinahin meadows are not uncommon, there are none 
Atewa far the writer aware. Instead, one finds extensive and relatively pure 
stands shrubby herbs well least one well developed freshwater swamp. 
Furthermore, whereas the Yinahin meadows are localized directly the bauxite crust, 
the shrubby herbs Atewa grow over deep, fairly well structured clay. the writer, 
who had earlier visited one the Yinahin meadows (on West African Science 
Association field trip November 1957), these differences appeared sufficiently 
important warrant further investigation. 

The top Atewa remarkably flat, its gentle gradients about two degrees pro- 
viding most welcome relief after the stiff walk the mountain flank. The abruptness 
the transition the final stage the ascent emphasized the cliff edge the 
bauxite crust capping the mountain. the footpath from Sajumasi (lat. 14’ N., 
long. 31’ W.) Pampetia (Figs. and there vertical cliff face feet, the 
top which has been taken arbitrary, local datum. lies somewhere between 
2400 and 2450 feet above mean sea level. 


Local datum on 
cliff-top 


A-B Section line Figure Valley axes and section 
lines Figures are shown. Other survey lines 

are 


Footpath 


across sammit Rain - pero herbs south t valley and west of the 


Fig. Plan valley axes and vegetation part Atewa summit 


From another determined point, survey line true bearing 278° was cut 
across part the summit, soil, slope and vegetation being recorded (Fig. 3). The 
results showed clay-filled depressions supporting shrubby herbs and the bauxite crust 
supporting High Forest. Immediately two questions ecological one 
why the High Forest has failed colonize the whole the summit, and geomorpho- 
logical one the mode formation the ‘depressions’. shall consider the 
ecological question first. 


The ecological question 


Further exploratory cutting revealed that the summit depressions had outlets, albeit 
shallow ones, and could therefore called valleys. All three valleys (Figs. and 
were filled with fairly well structured light clay, yellowish-brown colour, except 
for the swampy upper half the second valley which contained dark peaty mud. 
the interfluves the bauxite crust was thinly mantled reddish-brown loamy clay. 
Soil thickness the valleys varied between and feet compared with feet 
the interfluves. (Figs. facing 476.) 

The swamp, which held standing water throughout the period survey from early 
March late June, contained remarkably pure and vigorous stand 
candelabra, plant commonly found the Niger delta and other coastal districts 
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but not normally found large, pure stands inland (Plate 1). Excluding the swamp, the 
vegetation the valleys comprised unusually rank growth shrubby herbs about 
feet high, the most common species being Costus afer and Marantachloa flexuosa, 
especially the latter (Plate 2). Most the trees the surrounding High Forest exceed 
100 feet height. Thus, view these vegetation anomalies, must ask why the 
High Forest does not colonize the clay-filled valleys. What factor, combination 
factors, contrives inhibit forest growth? Among the variables likely important, 
one would include nutrient status, acidity, soil texture, slope and soil-moisture 
all which, course, are mutually related. (Plates and facing 477.) 

Acidity gives clue since all the summit soils are very strongly acid, varying from 
4°6 the High Forest top-soil the flanks the third valley, and 
the swamp outlet. (The Division Soil and Land-Use Surveys, Kumasi, very 
kindly measured the acidity soil samples provided the author.) Furthermore, 
although measurements were made nutrient status, probably safe assume, 
view the high degree leaching, that uniformly low over the whole the 
summit. Probably the critical factor soil moisture. The forested interfluves the 
bauxite crust are better drained than the shrub-filled valleys which collect moisture. 
Significantly, the predominant herbs, Costus and Marantachloa, are water-tolerant, 
normally occupying riverain habitat. One therefore tempted conclude that 
anaerobic conditions the valley soils inhibit forest growth. But, this true, the 
ecological balance must extremely delicate one, because, over the lower part 
the second valley and the whole the first, complete water-logging, occurs all, 
can only seasonal and very short duration. 

Seasonal aspects the rainfall can seen the records Kibi, nearby station 
with inches per annum (Fig. 5). The Atewa summit, however, lies about 1500 feet 
above Kibi and presumably receives substantially heavier rainfall. Certainly, early 
the rainy season, the author’s personal experience, thunderstorms can strike the 
mountain with the most frightening force, falling trees adding the personal hazard 
and display elemental violence. Monsoonal-type rains, later the year, are much 
less intense. Another factor the incidence heavy mist the summit, common 
nocturnal phenomenon which adds significantly the moisture the plant environ- 
ment. Thus, given low nutrient status the summit, would seem that soil drain- 
age the valleys becomes sufficiently impeded seasonally inhibit forest growth, 
tipping the ecological scales, slightly but decisively, favour ciimax water- 
tolerant herbs. Although this general conclusion may well true, actual fact not 
one nine pits, sunk along the axis the first valley, reached the water-table late 
mid-June the 1960 rainy season; Pits and were taken down feet (see 
Fig. 6). The pit walls were moist and the clay plastic, but water accumulated even 
fourteen days after excavation. 

However, the likelihood soil-moisture relationships being the key the ecological 
situation was further confirmed observations slope the field. The break 
slope the lip the swamp the second valley coincides with sharp transition from 
Pandanus Marantachloa; lower down the valley the High Forest replaces herbs 
when the long profile steepens from little under (Fig. 6). The anomalous 
shrubby patch the lower part the first valley seems correlated with greater 
depth clay, discussed later, whilst the equally anomalous forest patch near the top 
the valley Fig. linked with shallow surface depression, also discussed 
later. low col the head the first valley Fig. and low interfluve the 
bottom, formed minor left-bank confluence (Fig. 4), are both sufficiently elevated 
give improved drainage conditions which, turn, have established clear line 
forest trees. 

minor, but possibly relevant, factor the ecological picture seems rooting 
systems. the rain forest are essentially surface-feeders, most their roots 
being the upper soil horizons. consequence they tend top-heavy, develop- 
ing compensatory devices such prop-roots or, more commonly, buttresses. Never- 
theless, they capsize easily when exposed moderate gusts wind, especially where 
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roads and clearings have removed the gregarious protection afforded other trees. 
Would mechanically feasible, therefore, assume that the large pseudo-boulders 
bauxite, lying shallow depth the summit interfluves, provide the forest giants 
with better anchorage for their rooting systems than the deep stoneless clay? 

The watershed between the second and third valleys forested places but also 
contains extensive growth herbs (Fig. 3). This atypical and well illustrates the 
complexity the ecological balance which, may tentatively conclude, the 
absence detailed pedological investigation, seems hinge primarily upon soil- 
moisture relationships. 


The morphological question 

The second question concerns the mode origin the summit depressions. 
first, before their true conformation was realized, the possibilities solution hollows 
and differential weathering were mooted but, fact, further cutting revealed normal 
long profiles and cross-sections (Figs. and 8). The first two valleys drain the north 
and the third the south (Fig. 4). Only the second are there traces stream-cut 
channel. The other valleys are more less dry. Their axes have been determined 
careful measurement slope. During storms the valleys are temporarily flooded, 
sheet-flow the flanks sometimes reaching ankle-depth. 

The first first valley, which 1300 feet from low col 
Fig. the cliff edge, contains several features special interest. First, there 
shallow depression containing grey clay, compared with the yellow-brown clay the 
rest the valley. This could the last vestigial remnant former swamp, com- 
parable one time, although probably lesser scale, with the present swamp the 
second valley, but now drained headward erosion. Its cover tangled forest also 
suggestive freshwater swamp succession. 

obvious that the summit valleys are heavily aggraded, but what not clear the 
effect the cliff edge the processes valley development. order investigate 
this relationship series nine pits were dug along the valley axis, five being the 
last 200 feet. The edge the bauxite crust highly ferruginized through differential 
leaching upslope and precipitation and oxidation the iron downslope that, 
effect, forms cliff collar, about feet thick, around the summit, which 
highly resistant erosion. The process described Cooper (1936, 15). Hence 
the depth aggradation diminishes considerably towards the cliff edge (Pits 

Pit depth feet, fragment pottery was discovered and Pit at2 
feet, about thirty fragments and three pieces charcoal. Although has not proved 
possible identify date the fragments, they provide unquestionable evidence 
human occupation. This should occasion surprise, for discoveries elsewhere 
Ghana point the preference earlier peoples for hilltop sites havens refuge. 
Where steep, defensible slopes are found associated with flat, cultivable summit, 
the case Atewa, site would doubly desirable. The fact human occupation may 
morphological significance, since the possibility cultivation the forest acceler- 
ating the natural rate aggradation the valley cannot wholly excluded. few 
isolated oil palms were noticed the summit valleys. They are not indigenous flora 
and may well natural regeneration from palms introduced the early occupants. 
this true then the last feet aggradation the first valley could quite 
recent date. 

The sinking the pits revealed well-defined bauxite-breccia layer overlying the 
more compact rock the bauxite-crust. Pits and were continued down feet 
but failed pierce the crust. The existence several well-worn and rounded fist- 
sized pebbles bauxite the breccia layer supplied confirmatory evidence the 
course the old valley now buried under the clay. The pitting also revealed what 
appears buried knickpoint Fig. 6). There evidence for this both the 
long profile and the cross-sections. comparison between the upper and lower cross- 
sections Figure reveals that the old valley incised below the knickpoint. 

Having described both the buried and the present profile the first valley, are 
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now position attempt explanation the erosional and aggradational history. 
The discussion which follows based upon the last 900 feet the first valley, illus- 
trated Figure There are three facets along the lower part the present valley 
profile: upper, middle and lower little under 1°, and respectively. The 
buried valley contains apparent knickpoint (K) and marked bauxite-breccia 
layer (B) which includes number well-rounded bauxite pebbles. Filling the old 
valley thick layer yellow-brown bauxitic clay (A), whilst forming cliff edge 
the summit ferruginized collar bauxite (C). 


60 


Fig. Schematic extrapolation slopes along axis first valley facilitate discussion 
possible erosional and aggradational sequence 


The first two stages the erosional history would seem the cutting the 
original valley profile and the presumed rejuvenation below the knickpoint 
(K). Then would follow aggradation, burying the rejuvenated valley. The manner 
this aggradation may considered three hypothetical cases: 

Case 1.—If the aggradational slope formerly extended smoothly from the upper, 
facet, the extrapolated profile would reach some goo feet beyond the present 
cliff edge, progressive headward incision into the aggraded valley and giving the 
present profile. But clearly most unlikely that the cliff could have retreated such 
distance the post-aggradational phase which, know from the other evidence, 
must relatively recent. Furthermore, the ferruginized and highly resistant cliff 
edge will retard rather than facilitate headward erosion. Thus the possibility 
even slope aggradation must excluded. 

Case fact, the old valley would require much more infilling below than above 
the knickpoint order produce smooth curve aggradation along the valley axis, 
and, assuming sheet-wash erosion the valley sides the most important agent 
aggradation, the aggradational profile may well reflect the buried knickpoint. Thus 
one may suggest much more limited extension the cliff position than Case 
giving profiles say (100 feet beyond the cliff edge) (150 feet), the positions 
being purely arbitrarily selected. 

Case 3.—A final possibility that the middle, facet (5—10) entirely aggradational 
(not erosional would Case having retreated from position 8), the lower, 
facet being erosional, the cliff having retreated feet from 12. The truth 
probably lies somewhere between Case and Case 

The second the first valley suddenly terminates the cliff edge, 
the second descends steeply into large re-entrant, aggradation being confined the 
upper, slope. The dominant and most enigmatic feature the valley is, course, 
the swamp, 850 feet long, acres extent, and supporting remarkably pure stand 
Pandanus candelabra (Figs. and 8). Its mode origin not clear, but may 
aggradational form derived from differential infilling. Certainly, once water was per- 
manently dammed back, the present evidence suggests that the swamp would self- 
perpetuating. striking interest are the abrupt, trench-like walls the swamp, 3-5 
feet high, etched out the bauxite crust the standing water (Cross-sections 
and Fig. 8). Below the swamp, contrast, normal valley slopes obtain (Cross- 
section Fig. 8). 

the absence pumping and shoring equipment, pit could sunk the 
swamp, but probing with hollow tube and sharpened steel rod showed that the dark 
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peaty mud exceeded depth feet the centre the depression. Ultimately head- 
ward erosion will drive back the lip the swamp long profile Fig. and, with 
its retreat, the area the swamp will gradually shrink until approaches the relic 
stage now apparent the first valley. 


Implicit the schematic interpretation the erosional and aggradational history 
the first valley the possibility climatic change. Field observations indicate that 
infilling dominant process today and that aggradation contemporary. 
Thus follows that the erosional phase, which laid down the rounded pebbles, must 
have operated under different climatic regime. wetter climate would provide the 
volume water necessary abrade the pebbles, but semi-arid drier phase, with 
thinner vegetation cover and more rapid run-off, could also produce the same 
results. Lacking further evidence one can only speculate. just possible, however, 
that detailed microscopic analysis vertical section, through the peaty mud, 
would reveal evidence climatic change, such savanna pollens, for example. The 
analysis might also reveal cultivation pollens. 
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Sections show convex swamp-walls 
i | High forest XXX Shrubby herbs we? Swamp vegetation (very pure stand of Pandanus candelabra) 

MU Bauxite crust sit) Yellow-brown clay. Depth to breccia layer indicated by pit 
Dark peaty mud. Depth not known, but exceeding centre swamp 


Fig. Long profile and cross-sections swamp second valley 


the survey proceeded became clear that, fortunate coincidence, the first 
and second valleys provided neatly complementary examples the natural enrich- 
ment bauxite. the first valley partly-mechanical enrichment operative, and 
the second, chemical. the first valley, the clay, which derived from the interfluves, 
comprises tiny fragments dark orange-brown, ferruginous bauxite. The subsequent 
removal iron depth along the valley axis leaves cream-coloured, bauxitic clay 
which fills cavities the pseudo-boulders the breccia layer. Enrichment and re- 
cementation occur this level. the vicinity the break slope the iron begins 
redeposited, forming, were, the inner, feather-edge the collar. Ferruginiza- 
tion increases towards the outer, thicker edge the collar. 

the second valley the refining process involves solution and precipitation. Sheet- 
wash down the side-slopes conveys large quantities bauxite detritus into the swamp. 
Despite this fact, however, the peaty mud contains mainly quartz particles the sand 
fraction and very little bauxite. Solution the bauxite may therefore postulated 
account for the lack bauxite fragments and explain the central depression and 
marginal trench walls. Micro-oolites bauxite occur concretionary nodules the 
outlet lip the swamp, and also lower down the valley cavities the pseudo- 
boulders the breccia layer. would therefore appear that precipitation the 
bauxite commences the lip the swamp where there clear break slope, 
sharp transition soil type from dark peaty mud fairly well structured yellow- 
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brown clay, and equally sharp transition vegetation from Pandanus Maranta- 
chloa (Fig. 9). 

Cooper recognized that enrichment bauxite related present topography, 
which obviously clue some importance when prospecting for the best quality 
bauxite. Cooper’s view was that laterization took place wide surfaces peneplaned 
early Tertiary time, that subsequent enrichment form bauxite occurred during 
the dissection such surfaces, and that active formation had ceased. 

Dissection has advanced far that only relic portions the ancient surface, such 
Atewa, remain. Moreover, these surfaces today are subject relatively severe sheet 
erosion and, such erosion has continued since early Tertiary time, one would expect 
considerable lowering the summit. therefore difficult understand how 
much bauxite remains, unless the processes formation and enrichment have been 
operating ever-continuing cycle, subject only climate fluctuations. 

One recent view the formation bauxite (Gordon, 1958) that rainwater acting 
aluminous rock well drained site, for long period time, will produce bauxite, 
provided that the temperature exceeds 77° and that rain falls all the year round. With 


Relief section along valley axis 
slope 
Swamp vegetation ever dark peaty 
Shrubby herbs over yellow-brown clay 
1,2,3 Pits 
C-C Water-table lip swamp June 1960 
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Fig. Section show depth oolitic bauxite lip swamp 


the exception two months with less than inches (January and August, Fig. 5), 
the Atewa summit meets these conditions; and, view the morphometric evidence 


erosion, and possibly substantial lowering the summit, seems likely that 
bauxite being formed today. 


author much indebted the University College 
Ghana for contributing towards the cost travelling during the course the survey, 
and Mr. Alistair Foggie, the Chief Conservator Forests Ghana, who very 
generously provided labourers help with the digging pits and cutting ofsurvey 
lines. Thanks are also due Dr. Harris the Botany Department for supplying 
the plates. Mr. Ruxton, Lecturer Geology the University College, 
especially grateful for guidance and instruction the nature bauxite, and for help- 
ful discussions and cheerful companionship number excursions the mountain. 
Mr. Ruxton present engaged upon comparative study bauxite structures based 
largely upon specimens collected with the author the Atewa summit. Finally 
Professor McCallien, the University College Ghana, very grateful for 
the manuscript and offering helpful comments and suggestions. 


See page 476 for References 
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RECENT HYDROLOGICAL CHANGE 
THE RIMA BASIN, NORTHERN NIGERIA 


LEDGER 


NUMBER YEARS there have been reports changing hydrological conditions 

many parts Northern Nigeria. Only recently, however, has any attempt been 
made analyse the nature and causes these changes, such explanation requires 
information only obtainable systematic hydrological investigations for which 
financial resources were hirtherto unavailable. 1959, while undertaking general 
survey hydrological conditions the Rima basin, Sokoto Province, the author 
found considerable evidence support earlier reports that significant changes river 
behaviour had taken place there the past forty years. 

The Rima basin lies the north-west Nigeria, where the high plains Hausa- 
land slope gently northwards towards the desert (Fig. 1). Its major tributaries rise 
the undulating surface the main Niger-Chad-Kaduna watershed the neighbour- 
hood Funtua (Fig. 2). Three these—the Gagere, Bunsuru and 
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Fig. West African drainage 


north-north-westerly direction for the first 180 miles before uniting the extreme 
north-east Sokoto Province form single stream—the Rima—which then swings 
huge arc through the northern and western parts the Province before joining the 
Niger. The Rima’s three southern tributaries—Ka, Zamfara and Sokoto—follow 
more direct, westerly course towards the Niger not enter the Rima duwn- 
stream Sokoto town. The whole drainage basin comprises some 35,000 square miles, 
but the present study limited mainly that part the basin lying upstream 
Sokoto town—an area approximately 20,000 square miles. 

Extending from lat. 11° 30’ 14° N., the Rima basin experiences climate 
which high temperatures and marked seasonality rainfall are characteristic. Average 
annual rainfall ranges from inches Funtua the extreme south-east 23°3 
inches Illela the north-west, the higher eastern part the catchment being 
generally wetter than the west (see Fig. 3). This rainfall concentrated short wet 
season extending the average from mid-May mid-September, shown the 
following table average monthly rainfall totals: 
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Station Jan Feb Mar Apr May Aug Sep Oct Now Dec 


Most the rain falls short intense showers during thunderstorms which, even the 
height the rains, may separated periods several days during which there 
rainfall. measure the intensity rainfall suggested the fact that the 
period per cent. the total rainfall recorded Gusau occurred daily 
falls excess one inch. 
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Fig. The Rima basin 
contrast the general uniformity climatic conditions over the Rima basin, 


the geological structure (Jones, 1948) shows considerable diversity (Fig. 4). pos- 
sible distinguish two major geological regions, corresponding respectively the pre- 


Cambrian rocks outcropping the south-east and the younger sedimentary rocks 


the north and west. The former are characterized diversified landscape consisting 


broken plains from which rise steep-sided ranges quartzite, phyllite and gneiss, 


and granitic inselbergs. The plains are covered for the most part sandy drifted 


material which has been removed over much the area recent erosion, 


underlying clay-like material which results from the weathering the granitic rocks. 


The pre-Cambrian complex dissected numerous shallow drainage 
which some areas are producing badland topography consequence rapid 


headward erosion. Owing the low permeability the rocks and their weathering 
products, and the broken nature the landscape which creates appreciable slopes, 
conditions are generally favourable for rapid and high rate run-off. 

The sedimentary region, contrast, has, the whole, smooth and 


aspect, consisting mainly gently undulating plains formed thick mantle drift 


which conceals many the minor irregularities the solid floor. This drift normally 
sandy, but there are considerable areas, normally below the general ‘evel, which itis 
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much heavier texture and often indurated. There are two major rock groupings the 
older Cretaceous series known the Gundumi and Rima groups; and the younger 
Eocene and post-Eocene series known the Calcareous and Gwandu groups. The 
former are soft and easily eroded, resulting exceedingly flat landscape with 
wide, shallow river valleys. The latter are capped extremely resistant layer 
lateritic ironstone which produces mesa-like land forms wherever has been broken 
recent erosion. Largely result lack relief, the sedimentary region has 
very low run-off coefficient. Brynmor Jones (1948) stresses that the region one 
impeded drainage owing the obstruction former channels sand since the last 
humid phase the Quaternary. Therefore, although large volumes water may flow 
from the more elevated areas, most does not reach the main rivers, but collects 
instead hollows which are flooded each wet season. the basis run-off charac- 
teristics possible, therefore, divide the Rima basin into two hydrological regions 
upper basin, corresponding the crystalline rocks, with high run-off; and lower 


Fig. Mean annual rainfall the Rima basin 


basin, lying the sedimentary rocks, with low run-off. That the upper basin also 
has appreciably higher rainfall than the lower further emphasizes the contrast. 

its general pattern, the hydrology the Rima and its tributaries reflection 
the seasonal rainfall pattern. River flow concentrated into the short wet season with 
run-off late August and early September when widespread 
iscommon. During the dry season, rivers are completely dry, best contain series 
unconnected pools stagnant water. detail, however, there marked dif- 
ference between the hydrology the upper catchment and that the lower valley. 
The rivers the upper basin have characteristically irregular hydrographs showing 
rapid alternation high and low illustrated the hydrograph for the river 
Gagere Kaura Namoda (Fig. 5). This flow pattern explained one hand the 
sporadic occurrence high intensity rainfalls which intermittently provide large 
volumes water excess the infiltration capacity the soil; and the other 
geological and topographical conditions favouring high and rapid rate run-off. 
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Average discharge increases downstream, and maximum where the rivers leave 
the crystalline rocks and flow the sedimentary plain. 

leaving the rocks, the tributaries the Rima flow the broad, 
flat plain developed the soft rocks the Rima group where, longer restricted 
narrow valleys resistant rocks, they have developed wide flood-plains. Due toa 
sudden change gradient there reduction velocity, and the resultant loss 
energy has led the deposition large quantities sediment the lower valley. The 
rivers have become very wide and shallow result excessive aggradation, 
capacities are reduced, and considerable proportion the peak flow enters the 
plain through which flows slow-moving, shallow sheet water. This 
non has three major effects the hydrology the lower Rima. Firstly, the flood-plain 
acts huge storage lake, rapidly reducing the irregularities the hydrographs 


the Basement Zone rivers that peak flows are much lower. Secondly, result 


Post Eocene 


Eocene 


Cretaceous 


Complex 


Fig. Geology the Rima basin 


the slow passage water down the valley, maximum flood heights Sokoto are some 
4-6 weeks later than those further upstream. Thirdly, there progressive down- 
stream reduction the volume water flowing through the lower valley due 
evaporation and seepage losses, which are-not offset local inflow due the low 
off coefficient the sedimentary rocks. The exact magnitude these losses 


known, but they are believed considerable. The following table shows 
occurring under similar conditions the River Logone (Chad Republic). 


Distance Annual Maximum 


Station Upstream Discharge Discharge 
Lai 200 miles 19,024 131,250 
Bongor 100 miles 19,145 cusecs 88,302 cusecs 
Logone Birni 14,070 cusecs 32,650 cusecs 


(Figures from Annuaire Hydrologique France Mer, 1957) 


Stage height feet 
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The majority reports' hydrological change Sokoto Province have been 
received from localities the flood-plain the lower Rima, between Shinkafe and 
Sokoto. For the most part they are accounts deteriorating agricultural conditions 
the lower valley over the past twenty forty years, due progressive increase 
flood heights. following comment from Forestry Department Survey 1937 
typical (Provincial Forestry Office, Sokoto, 1937). 

“All down the valley the Rima river, the inhabitants the towns situated the 
edge the river plain, where formerly they grew excellent crops guinea corn, have 
been forced increasing floods leave their farms and migrate the less fertile 
land the 


10, Rima 


Rima Goronyo 


Stage height feet 


Gagere Kaura Namoda 


June July August September October 
Fig. Hydrographs the Rima 


addition, number old established settlements built the flood-plain have 
been destroyed floods the past twenty-five years. 1945, for example, be- 
came necessary rebuild the town Maradi (Niger Republic) bluff overlooking 
the river Maradi. The ruins the old town are still visible the flood-plain below. 

impossible verify the accuracy these reports increasing flood heights, 
actual records water levels have been kept. the other hand, however, their 
large number relating all parts the lower valley, the fact that they relate the 
same time period and that they have originated from large number independent 
sources, suggests the occurrence widespread changes some way affecting river 


The touring notes District Officers are full references increased flooding the 


Rima Basin, especially those relating areas between Goronyo and Shinkafe. 
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behaviour throughout the Rima flood-plain. Experience elsewhere has indicated that 
changes the pattern run-off and the rate sedimentation are the usual causes 
excessive hydrological instability alluvial plains. 

The major influences run-off most likely show significant variation within 
relatively short period time are rainfall and vegetation cover. Research workers 
Northern Nigeria have been fascinated for many years the question recent 
climatic change the region. After rapid tour the areas immediately south the 
Sahara, Stebbing (1935) concluded that the climate was becoming drier and that desert 
conditions were spreading southwards. Brynmor Jones (1938), the other hand, 
argued that, desiccation climate was occurring, would not difficult find 
evidence the field. One would expect find signs sand encroachment, 
declining rainfall general lowering the water-table. The Anglo-French 
Forestry Commission, set 1937 investigate this problem, found none these; 
the nearest mobile sand dunes were 150 miles from the Nigerian border and records 
rainfall and water levels showed signs trend towards greater aridity. 

Recent research leaves little doubt that climatic conditions the lands bordering 
the Sahara have remained basically stable since the end the last Pluvial, which 
believed have ended approximately 4000 B.c. Summarizing the results many 
investigations the subject, Bovill (1958) concludes that the climate has not 
changed significantly since Roman times. McBurney (1960, 76) points out that 
there can have been phase drier than the present since the last Pluvial as, had there 
been, many the living relict fauna wetter periods still found parts the Sahar 
(the crocodiles still found the pools the Tibesti massif, for example) would have 
died. 


Next rainfall, the vegetation cover the most important variable factor capable 


effecting changes the pattern run-off. Controlled experiments the United 
States and other parts the world have shown that the same catchment under the 


same rainfall conditions produces different run-off patterns under different vegetation 


covers. general, change from natural vegetation cultivation results in- 
creased run-off, higher peak flows, reduced dry season flow and more erosion, the 
extent the change depending upon the method cultivation. Despite the 


culties applying such data, gathered small catchments, larger areas, 


generally agreed that the devastating floods occurring such rivers the Damodar, 
Rio Grande and the Francisco are due large part the destruction the natura 
vegetation over large parts their catchments. significant, therefore, that reports 


hydrological change the lower Rima valley coincide time with very rapid 


expansion the area cultivated land the upper basin. 

During the nineteenth century the greater part eastern Sokoto and westem 
Katsina Provinces was depopulated result continual wars between the two 
Emirates. The British conquest and subsequent imposition the Pax Britannica led 
the resettlement the area and, the past twenty years, population increase the 
upper Rima basin has been very rapid. (Several population studies north-westem 
Nigeria have been published recent years, e.g., Grove, 1957; Prothero, 1958.) 
result increased demands for land both for subsistence crops, such millet and 
guinea corn, and more recent years for cash crops such cotton and groundnuts, the 
only remaining large areas uncleared land lie inside the forest reserves. The 
tence these reserves close proximity areas cultivated land extremely 


fortunate, for possible compare conditions them with those outside, 


facilitating assessment the effects cultivation upon run-off conditions. 


The upper Rima basin lies the Sudan region which the 
vegetation determined mainly the long seasonal drought. consists mainly 


fine-leaved thorny trees mixed with some the broad-leaved species the Guines 


savanna the south, notably species Combretum and Terminalia. 


digitata and Solerecarya are particularly abundant, and also included are 
savannas tall grass with certain species Acacia, notably polyacantha subsp., 
campylacantha and sieberiana. Under natural conditions, the forest reserves, 
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the grass cover almost continuous and tree cover thick. cultivated areas the 
vegetation cover much sparser both the dry season, when many fields remain bare, 
and during the wet season, when weeding reduces the effective vegetation cover. 

The agricultural pattern the upper Rima basin dominated what Pugh and 
Buchanan (1955, 107) have defined Northern Grain Economy” based 
guinea corn, millets, and cash crops such groundnuts and cotton. There broad 
distinction land use between the farms, the immediate vicinity settle- 
ments, which are kept under permanent cultivation means heavy manuring, and 
the outer farmlands. The latter are rarely manured and are worked rotation sys- 
tem four years under cultivation followed variable fallow period during which 
regeneration the savanna woodland possible. Under optimum conditions 
believed that this system can support population density 130 per square 
mile. Under higher population densities, such now prevail over considerable areas 
eastern Sokoto Province, the fallow period too short allow complete restoration 
soil fertility, leading breakdown the structure, and ultimate erosion the soil. 

Grove (1956, 109) has emphasized that the soils the upper Rima basin are 
particularly liable erosion once the vegetation cover removed. For the most part 
the soils the area are the horizon” type normally developed over crystalline 
rocks Nigeria. Profiles these soils comprise rather sandy topsoil and more 
clayey subsoils, which are often mottled and which concretions are common. They 
are generally impermeable and tend become more the topsoil removed, 
exposing the clay-like subsoils which, according many authorities (Grove, 1956, 
98), harden out exposure, forming highly impermeable ironstone surface layer. 
Gullies, once initiated, cut back very quickly eroding the weathered rock layer and 
undermining the more resistant compacted soil above. 

the present time, serious soil erosion limited few areas the upper catch- 
ment area. significant, however, that almost all those areas which the effects 
accelerated erosion are most noticeable are located relatively narrow zones following 
the main rivers and the more important tributaries. The areas bordering the rivers are 
the most densely populated—due the necessity locating settlements where there 
reliable water supply during the dry season—and therefore the most intensively 
cultivated. They are also those areas most liable erosion. Slopes are greatest the 
vicinity the rivers, which tend slightly incised, that gullies, once initiated, 
cut back deeply into the drift-covered plains and are very difficult control once estab- 
lished. Observations the field proved that many these gullies originated the 
downward end and fields, especially those devoted guinea corn 
cotton, which had been aligned and down the slope assure adequate drainage dur- 
ing the height the wet season when there danger waterlogging. The limited 
size most gullies implies that they have not long been existence. Discussion with 
farmers revealed that many cases soil erosion developed only during the past 
ten fifteen years. 

Although replacement the natural vegetation cover system cultivation 
known affect the run-off pattern catchment, difficult assess the extent 
that change. Grove (1956, 98) has pointed out that where the natural vegetation 
cover remains little altered, run-off flows the larger streams along shallow, swampy 
depressions where the density vegetation prevents the formation well defined 
channels. When the surrounding slopes are farmed, however, there tendency for 
shallow gullies cut back from the streams along these depressions. There 
effect increase the drainage density, and therefore the rate run-off. Deben- 
ham (1948) stresses that: 


the influence vegetation water resources providing natural conservation 
and extending the period run-off most pronounced Africa, and own view 
its importance constantly underestimated.” 


Swamps can cover per cent. the land area, and Debenham believes that 
they are largely responsible for the perennial character minor rivers. the absence 
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more definite evidence changes river regime, suggested that the hydro. 
logical characteristics the Gagere, Bunsuru and Maradi have been modified three 
ways: firstly, increase the total amount run-off; secondly, increase 
the frequency and height peak flows and thirdly reduction the duration and 
amount dry-season flow. However, must stressed that these changes are prob- 
ably small. There is, for example, apparent difference between the flow character- 


istics streams inside the forest reserves and those outside. The former possess 


hydrographs less erratic than the latter, and contain more water the dry season, 
seems unlikely, therefore, that rising flood levels the lower Rima valley are wholly 
attributable increased run-off from the upper basin. 

Investigations other parts the world have proved that there considerable in- 
crease the sediment loads rivers whose catchments have undergone vegetation 


changes similar those noted the upper Rima basin. The existence certain, 
albeit small, amount soil erosion the upper Rima basin leaves little doubt 


result the rapid extension cultivation, more sediment now enters the rivers than 
before. Moreover, those areas which accelerated erosion most marked are located 
along the major rivers where increased sediment yield most likely enter the main 
stream. noticeable, addition, that stream bank erosion more severe outside 
the forest reserves. Many streams, for example, become much wider and shallower 
immediately leaving forest areas, due the destruction protective vegetation 
along the banks. Despite signs increase soil erosion, impossible make 


any reliable estimate the extent which sediment loads have increased recent 


years. All the main rivers, whether their catchments are forested cultivated, carry 
heavy sediment loads due the physical nature the upper basin, that bed con- 


ditions, for example, are similar all rivers. However, recent research Tricart 
(1956) and others has shown that small changes river regime semi-arid areas 
lead the redistribution vast quantities alluvial material. reasonable 


assume, therefore, that even slight changes the upper Rima basin would have con- 


siderable effect the morphology the lower valley. 


leaving the pre-Cambrian complex, the rivers Gagere, Bunsuru and Maradi 


emerge from steep, relatively narrow valleys wide, flood-plain where, 


marked change gradient, velocities are suddenly reduced. During peak flows, for 


example, velocities feet per second have been recorded the river 


Nielloua, and feet per second the Gagere Kaura Namoda. These 
stations are only few miles upstream the boundary between the pre-Cambrian and 
sedimentary rocks. The implication such high velocities that the rivers 
quantities sediment when flood. the other hand, velocities the 
flood-plain are much less, rarely exceeding 4-5 feet per second Shinkafe, for 
example, and becoming lower further downstream. Hence, discharges also decrease, 
there sudden loss energy and large proportion the total load deposited 
the upper part the flood-plain. 


result excessive aggradation, rivers undergo profound 
changes entering the flood-plain. first, channels become very wide and shallow, 


often flowing through extensive deposits sand. River beds tend slightly 
higher than the surrounding valley floor which becomes waterlogged and more liable 
serious flooding. Further downstream, conditions become more swampy, there 


less deposition sandy material, and channels become very narrow and quite incapable 


carrying more than fraction the total discharge flowing through the valley. 
Velocities drop, and result the profuse growth aquatic vegetation, water 


losses increase. its confluence with the Rima, the Maradi has channel 


only few yards, whereas Jibiya, for example, the river 100 yards wide, and the 
upper part the flood-plain even wider. Consequently the Maradi contributes 
little the flow the Rima, most its discharge being lost evaporation and 
age. 

The author gratefully acknowledges the help given him the Surveyor 
Northern Region Nigeria, lending air photographs and maps. 
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suggested, therefore, that the recent increase flood heights the lower Rima 
valley the result deterioration channel conditions due excessive aggrada- 
tion, itself the result increase the quantities sediment carried the major 
tributaries. Similar conditions have been noted many other parts the world; 
increase the rate sediment deposition made the once fertile valley the Rio 
Grande, for example, useless for agriculture. However, must stressed that the 
deterioration channel conditions the Rima valley not phenomenon. For 
example, Bovill (1958, 243) attributes the decline Birnin Kebbi great market 
town the silting its harbour from 1805 onwards, which implies that this 
time the lower Rima was navigable for large canoes. 1903, Major Burdon (1904) 
found that the Rima had channel connection with the Niger: 


“The whole that mass water (the Rima) was absolutely lost the marsh. 
never flowed into the Niger. The natives said that (the outlet) had been growing less 
and less for several years past luckily the British occupation has come time and 
the river has been cut that now flows. 


consideration the history the Rima system since the Quaternary leaves little 
doubt that aggradation has been the dominant process the lower valley for least 
years. Urvoy (1942) believes that the fossilized river systems the Sahara, such 
the Azouak, Tilemsi, Gulbin Kabba (which enters the Rima near Sabon Birni) 
carried large quantities water during the later Pleistocene Pluvials. Hence 
reasonable assume that this time the Rima was much larger than the present 
stream, which may explain the great width the flood-plain. During the climatic 
regression from wetter conditions modern times, regarded many dry phase, 
the northern part the Rima system, now represented the fossilized Gulbin Kabba 
system, ceased flow, partly because reduction run-off and partly result 
progressive silting former drainage channels. The remainder the Rima system 
has continued flow partly because the higher rainfall the south and partly 
because the crystalline rocks have much higher run-off coefficient than the sedi- 
mentary rocks the north. Recent work Langbein and Schumm (1958, 1084) 
has shown that, although decrease rainfall reduces run-off, may therefore result 
increase sediment yield because the density the vegetation cover also 
reduced. The relationship between rainfall, sediment yield and vegetation cover 
shown Figure Langbein and Schumm have also shown that decrease rainfall 
leads aggradation and deterioration channel conditions. Consequently, the most 
recent changes the Rima valley represent acceleration long-term processes 
rather than the introduction new ones. 

Finally, although recent hydrological changes many parts the world have been 
attributed changes the vegetation cover, should emphasized that similar 
changes may have occurred the past for other reasons. For example, analysis rain- 
fall variation New Mexico Leopold (1951) revealed that, despite the absence 
any trend annual rainfall, changes the number storms produced significant 
influence erosion patterns. Miller and Wendorf (1958) reach similar conclusions 
after work the Tesque Valley, also New Mexico. Beginning about 1880, many 
alluvial valleys the semi-arid parts the western United States had period 
accelerated erosion. Arroyos (deep gullies) were formed where short time before 
there had been arable flood-plains traversed stable channels carrying perennial 
flow. this period much deforestation and overgrazing took place, and was con- 
cluded that the changes were due disruption the hydrological cycle unsatis- 
factory land use. But during their investigations the authors found that there had been 
earlier periods erosion and deposition which were clearly not related changes 
land use due human activity, and which they attributed minor fluctuations the 
rainfall pattern. For example, concentration rainfall into smaller number 
larger storms would lead higher floods, which would sufficient affect the pat- 
tern erosion and deposition. Grove (1957, 25) has suggested that minor climatic 
fluctuations this nature may have occurred Northern Nigeria. possible, 
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therefore, that the present changes river behaviour the Rima valley are not 
unique, and represent but one several probable periods instability. 

Without further detailed field studies impossible discuss more fully the 
cations and effects recent changes the Rima basin. its general nature, this 
paper emphasizes the lack quantitative data concerning physical conditions 
Northern Nigeria. Experience from other parts the Sudan region has shown the 
necessity full understanding the hydrological balance development schemes 
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semi-arid and arid areas are succeed. Concluding report the 


the Middle Niger (1959, 343) Tricart writes 


cela donne original, seule une étude minutieuse des processus 
permet reconnaitre qui est actuel qui est relique. Or, tel bilan point 


départ tout aménagement rationnel. C’est sur des processus, c’est 
des conditions d’existence 


Only after similar investigations will possible place the recent changes the 
hydrology the Rima basin their true perspective. 
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THE SARSENS STONEHENGE: THE 
PROBLEM THEIR TRANSPORTATION 


PATRICK ARTHUR HILL 


STONE CIRCLEs Stonehenge consist two main types stone, bluestone and 

sarsen stone. Both types have been transported many miles from their original 
outcrops, the bluestones from the Prescelly Hills, 140 miles the west (Thomas, 1923, 
239), the sarsens from the chalk downs miles the north. date, the blue- 
stones, because the distance transported, have received the greater publicity even 
though the sarsens are larger and several times heavier. 

their natural state sarsens consist large blocks silicified sandstone that lie 
certain localities the downs. The nearest outcrops Stonehenge are shown 
and there evidence suggest that the stones were moved Stonehenge 
cies other than human. The problem is—how and along what route were the 
some weighing much tons, transported? the time movement the early 
Bronze Age (1500 B.c.) there were supposedly wheels Britain, beasts burden 
and, other than raw hide, rope. This based negative evidence, but see Clark 
(1952, pp. 101, 122, 226, and Huntingford, 1934, 456). 

the only study the transportation problem date, Atkinson (1956) 
suggested that the Stonehenge sarsens originated the Marlborough Downs because 
the largest outcrops occur there today. According him, selected sarsens-were 
ged Avebury, then dragged one time sledges over hardwood rok 
lers Stonehenge. avoid the steep descent the Chalk escarpment 
swings his route westwards cross the Vale Pewsey its narrowest point (Fig. 1), 
Using this route Atkinson (1956, 115) calculated that the eighty-one sarsen 
were moved one time, average speed half mile day and the task occupied 
1500 men for ten years. Later suggested that the minimum hauling party for the 
heaviest stone would 100 men, increased 450 Redhorn Hill (written 
munication, 1958). These figures are for the haulers only and not include 
additional men required shift the rollers and steer the sledge. 

Despite the advantages there are six objections Atkinson’s route. (i) The labour 
requirements are large. (ii) The route miles longer than necessary. (iii) 
prising number sarsens outcrop south the Kennet—many admittedly are 
than those the Marlborough Downs, but this may simply mean that the larger 
have been removed. (iv) Avebury does not lie the direct route Stonehenge. 
would easier have the stones blessed situ. (vi) The ascent Redhorn 
unnatural, unnecessary, and more than negates any advantage the detour. 

possible alternative based field work undertaken during 1958, 
gested (Fig. 1). has the following advantages: shorter than Atkinson’s route 
essentially downhill for its miles. would account for the pebbles 
opalescent quartz found some the Stonehenge sarsens, because opalescent 
found sarsen outcrops Lockeridge (oral communication from 
1956) which route. also connects with the Avenue Amesbury and 
thus need explain how the sarsens were dragged across the Avenue. 

This alternative route may divided into five stages. (i). steady but gentle 
for miles from Lockeridge (500 feet) the saddle (708 feet) between Walker’s 
Knap Hills, with possible subsidiary route Huish. (ii). slide slides 
chalk escarpment. (iii). The crossing the Vale Pewsey. (iv). The journey 
Avon valley. (v). The journey the Avenue from Amesbury. For the moment, 
the exception stage (ii), may assume that the stones were hauled the 
manner sledges over wooden rollers. 
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The free slide invoked for stage (ii) the easiest, fastest and safest way lowering 
the sarsens the necessary 150 feet. The actual positions the slides are conjectural. 
ones shown are thought the most likely. They are the steepest and the short- 
are the nearest the gaps through the Downs. They are sheltered from the 


winds and are also partly sheltered from the sun. The slides may have been 


snow, grass bare chalk and the sarsens may have been slid downhill their 
they may have been tipped off and slid downhill their own accumulate 
bottom await the next stage their journey. Along the Avon valley, stage (iv), 
route would lie east the river avoid the two tributaries. the depth water 
the same today feet) the stones could not have been floated, they must have 
dragged and places, avoid river bluffs, they may have been dragged through 
water. The number river crossings unknown; meanders may have changed 
the basis today’s positions, only one two crossings are necessary. 

The idea that the stones might have accumulated staging points logistically 
Each stage the route presents special problems and each, for maximum 
might have been the responsibility one group workers. Eating and 
@eeping arrangements would simplified, and the distance that each group would 
travel would reduced. 

reasoning far has assumed that the climate and vegetation 
B.C. were essentially the same today. Climates, however, have changed re- 
the past and are changing today. The changes since the last maximum 
the Wiirm Wisconsin glaciation are outlined Brooks (1951) according whom: 

“The sub-boreal climate was peculiar. the whole there was 
gradual decrease temperature and rainfall from the Climate Optimum” (see Cooper, 
941) “but this was interrupted long droughts which the surface the 
peat dried up, followed returns more rainy conditions. This alternation occurred 
times, the main dry periods falling about and 

Unfortunately much the evidence for climatic change “‘beyond the reach the 
short instrumental record vague, and most purely (Flint, 
1957). the local scene, Kennard (1932, 235) and Kennard and Woodward (1932, 
using non-marine mollusca, believed that the rainfall Wiltshire was 
the downs “‘more (with beech), and the water-table 
other hand, Atkinson thinks that the local climate was “distinctly drier” 
wind-blown silt merely the and holes Stonehenge itself, but 
the ditches broadly contemporary round (written communication, 
Dimbleby, the Department Forestry, University Oxford, after pre- 
pollen sampling from Windmill Hill, one mile north-west Avebury, believes 
“the downs were more wooded, mainly with but hesitates translate 
observations into terms (written communication, 1958). 
years alternating phases, each years long, maximum 
minimum sunspot activity corresponding non-glacial and glacial conditions 
Although colder periods longer duration are known have existed 
1750, would unwise extrapolate sunspot information back 1500 
written communication from Locke, Dominion Observatory, Ottawa 
correlations seem show phase and others antiphase relationships”. the 
hand, reasonable assume that climatic fluctuations—duration and cause 
then now. Accordingly, cautious speculations may made 
effect (i) wetter climate, (ii) colder climate, the transportation problem. 

wetter climate implies that the Avon was deeper and wider that the sarsens 
could floated downstream. Today, the average depth and width the river and 
feet. medium-sized sarsen block (25 feet) would require minimum 
depth 5-6 feet. This assumes specific gravity for sarsen and for wood, 
and assumes per cent. volume loss (void space) for the raft. The minimum depth 
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water will occur when the surface the raft coincides exactly with the surface the 
water. However, determine whether the river was ever this depth would difficult; 
the whole river valley artificially channelled. The possibility that the Avon 
dammed at, below, Amesbury obtain the required head water has con- 
sidered. the sarsen movers were quite capable constructing timber 
earth dam Silbury Hill, earth mount 130 feet high, monument their industry 
and skill. (Silbury mile south Avebury, and not confused with Sidbury 
Hill.) The evidence for such dam, however, has yet found and, moreover, un- 
less the regional water-table were markedly higher, chalk would prove poor reservoir 

colder climate does not imply that conditions were polar sub-polar, merely that 
winters were slightly colder. fact, shown Niven (1956, pp. 226, 227, 230), sub- 


temperatures would work against the sarsen-movers. ice, sarsens could 


moved comparatively few men using sledges. One man properly shod can move 
2-ton Eskimo twenty-five men could move the largest 50-ton 
Niven believes that once the sledge had been started, the number men could 
reduced 15, especially if, believed, the sledge were moving down gentle slope 


(oral communication, 1958). The river, however, would have frozen solid, 


presupposes severe continental winters. 

Less extreme climatic conditions are demanded packed snow. average packed 
snow, man can move komatik that proportionally fifty men could move 
the heaviest sarsen. Unfortunately, snow difficult define. Snow de- 
posits may classified into five groups (Wakefield, 1938) which, the prehistoric 
climate Britain were not too different from today’s, the wet, soft, fluffy snow 
Group and the slush Group would most common. When fresh, Group 
type snow offers considerable resistance forward motion, although when packed its 
resistance decreases. Slush offers minimum resistance “provided there solid 
foundation snow ice” (Wakefield, 1938). The best combination snow and ice 
for heavy-duty transportation would “‘ice roads” made from packed snow, the 
repeated passage sledges the spraying spilling water. 

Although such roads have been used northern Europe and North America for 
centuries, two interesting and related items connected with these roads are not generally 
known. First, insofar the kinetic friction ice concerned, Amonton’s Law not 
always true; that is, the Law whereby the frictional force acting between two bodies 
proportional the weight the top body (or total pressure acting normal the 
contact between the two bodies). After certain load put sledge “‘the drag 
increases but little additional amounts” (Niven, 1956, 226, quoting Wakefield). 
Second, the best temperatures for moving very heavy loads are those just below 29° 
which temperatures are common Britain winter. Sub-zero temperatures, the 
other hand, would increase frictional drag very markedly (Niven, 1956, 226). 
Furthermore, increase the longitudinal flexibility the sledges and improve hand- 
ling and manceuvrability, the stones, whether sledded over snow and slush hauled 
over rollers, were probably moved with their curved side downwards and side 
uppermost. This would also make easier for the movers restart frozen-in sledge. 

sarsens may have been moved along part the route night—particularly 
the spring—when the best snow conditions obtained. Using the above route and pre- 
pared surface, each stone could have been moved stages Stonehenge slow 
walking pace and its total time transit could well have been less than week. 
Green the University Tasmania, believes that: “If the blocks were dragged over 
grass during the summer months there would the difficulty providing labour 
the time that labour was needed for agriculture. If, however, the blocks were trans- 
ported during the winter, labour would more readily available and the transportation 
the stones would provide social event relieve the relative inactivity the 
(Written communication, 1960.) 

Information supplied Williamson and Murdoch the Arctic Division, 
Ottawa, and Taylor the National Museum, Ottawa, gratefully acknowledged. 
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Newall (1929, 75) correct suggesting that the layout the Stonehenge 
sens was observe, not the midsummer sunrise but the midwinter sunset, the main 
ceremonies would dusk and they might have been synchronized with those 
Avebury signal fires. The intersection Sidbury Hill the Stonehenge axis and 
the axis the Avebury Avenue might, therefore, not 
This idea ‘is introduced with caution. Intersections have been unpopular since 
Lockyer (1909) used clock stars, May years and intersections “date” barrows, 
stone circles and avenues. addition, the Avebury Avenue slightly sinuous and 
two different periods construction. 

Conclusions.—Whether the sarsens were hauled over rollers sledded over snow 
slush, the route postulated with slide slides down the chalk escarpment appears 
the easiest and most logical. The suggestion that the accumulation snow was 
greater the time the sarsens were moved cannot proved—but cannot dis- 
proved. The postglacial climate has gradually become warmer and many thirteen 
minor oscillations moisture and temperature are reported (Post, 1946, 192 Ogden, 
1960, 341). fact, might even today possible sled the sarsens Stonehenge 
from one point the next during selected winter periods. Snow lying low ground 
Britain has increased over the last twenty years. averages have been about 
double, more than double, those the period (Lamb and Johnson, 
121.) 
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THE WEST INDIES 


PAGET 


PRESENT USE often the criterion which the monetary value land 

assessed. But present use not the only index the value land not 
always the best. the West Indies elsewhere, anomalies between land potential 
and existing use arise for variety reasons: for example, bad management and prac- 
tice resulting soil erosion, wilful under-development some land owners, and also 
under-development through lack capital labour, marketing facilities for 
produce. 

Academic assessments basic land values mostly concentrate maximum poten- 
tiality capability and, either spite of, more likely because being under- 
developed area, the West Indies are being slowly but surely covered thorough soil 
and land classification surveys. the British West Indies the work coordinated and 
carried out the Regional Research Centre the Imperial College Tropical 
Agriculture, several whose monographs have already been published. Jamaica, 
not only are thorough soil surveys well advanced and good soil maps being 
produced, but, since 1954, following the work Steele (1954), the results the 
soil survey have been used classify categories land according their capability 
for use, based soil group, slope class and climate. Seven major classes are dis- 
tinguished, three them suitable, one marginal and three unsuitable for cultivation 
tillage. Subdivisions are made basis slope, danger erosion, poor drainage, 
shallowness soil rainfall deficiency. Applying these twenty-four soil groups, 
some sixty land capability units have been distinguished (Steele al., 1954). greater 
detail, for each some 300 soil/slope types, Technical Guide Sheet has been pre- 
pared the Agricultural Chemistry Division, describing the soil, slopes and suita- 
bility land for cultivation, together with recommendations for cultivation, crops 
and fertilizers. These are enumerated simply show that the basic agricultural value 
the land should, therefore, well understood qualitative terms. But seen from 
completely different viewpoint, may conceded that the simplest financial terms 
the value land more nor less than the price commanded and recently paid for it. 

These are two extremes approach—one, academic and physical (with whatever 
practical applications), and the other matter fact and financial. Obviously the two 
are not entirely disconnected, for they were, systematic land valuation would have 
justification. Yet rarely are the two considered together geographers. Land use 
surveys frequently take note general terms enhanced costs land and higher 
values existing, for example, near and within large towns, within easy access 
means transport and communications. But the difficulties obtaining price data 
and complete basis for whole areas, either urban rural, most cases pre- 
clude comprehensive studies. 

Interest therefore attaches the land valuation system now being worked out 
Jamaica, for combines the two approaches and considers both aspects for the 
practical purpose land taxation for property tax and rates. the one hand and 
the outset, analysis made all fairly recent sales land and property any area 
that being assessed. From the sales price first deducted the value improve- 
ments, and these normally include all buildings, and out-buildings, water supply, 
irrigation and drainage works, contour banks, growing trees and crops, property 
etc., and some cases allowance made for the cost cleared partially 
cleared land. The remaining sum allocated proportionally between each class 
land found the property. (Obviously the sales properties single soil type are 
very important yardsticks for the value that particular type land.) Classifica- 
tion land capability; the soil and slope category each class listed separately, 
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and information this supplied the Soil Survey. Detailed soil maps are com. 
piled the Agricultural Chemist’s Department the Ministry Agriculture and 
Lands, and the land valuation staff are able check details the field. 
Thus have the price paid for the property whole, and the other end the 
scale the unimproved portion that price divided amongst soil types, each which 
given cash value relating its potential value. Any such sale, better still 
ber sales, any one vicinity, thus analysed, are used the basis for assessing the 
unimproved values other properties for which sales evidence exists. The 
ination sales similar area, soil type and most other characteristics, but located 
differently and elsewhere, affords some evidence the influence locational advant- 
age. that, although one locality uniform cash value nearly always applied 
particular soil/slope type, this varies even within the confines one parish (and 
these variations should capable being plotted and mapped, though not 
Three examples will illustrate the range values: Soil types 77D, and (Poor 
Class land) are shallow, brown, stony loams occurring crevices thin 
veneer over hard limestone. They are not suitable for cultivation but only for poor 
natural forest growth bush. They have slopes above 30° respec- 
tively. Value decreases, therefore, with increasing slope. For 77D the area the 
parish St. Catherine which was possible investigate, values range between 
and £15 per acre cleared land and between and £10 per acre uncleared land; 
for 77E, with slopes over 30° the range between and £5, mostly 
Soil Type 78C (Class III) red-brown, clay loam, suitable for cultivation but 
with severe limitations and with slopes. Where occurs small patches the 
same area, values are fairly uniformly £20 per acre for cleared land, rising £30 
some areas. For uncleared land they are and for ruinate areas, 
the plains southern St. Catherine, Class land occurs Soil Type 128A,a 
sandy loam derived from mixed alluvium, with slopes only, and suitable for 
cultivation with almost limitations, except those sensible agricultural practice. 
Values range from per acre cleared land under crops (mainly bananas and 
cane), but drop £45 pasture land. should noted that the method 
tion soil category, though applied universally, better suited small properties; 
larger estates have judged, partly physical criteria elsewhere, but partly 
also production and yields, before final acreage values are fixed. 
The land taxes and rates for urban, suburban and rural lands are based unim- 
proved values that is, the sum that the plot might expected realize the 
valuation offered for sale and improvements had been made the land. Itis 
held that with such basis, improvements will not discouraged higher 
The idea incentives for developing land naturally figures prominently all argu- 
ments and recommendations. There are doubtless imperfections and problems not 
yet resolved either practice the valuer, theory geographer trying 
analyse the relationship between valuation and the nature the Not 
these concerns the true value improvements terms efficient management 
working the land. Costly improvements may not necessarily the best ones, but 
may nevertheless influence the improved value. 
was the intention that every parcel land Jamaica should appraised and 
revalued, that both capital and unimproved values could determined. his 
report outlining the whole system, Murray says that small 
parcels may expected yield little revenue they should included what 
fact national stocktaking” (Murray, 1956). was originally intended, therefore, 
all holdings should fully assessed, for was considered that exemption 
certain value would encourage fragmentation. But, for practical reasons, holdings 
under £100 value are now being dealt with rapidly and are not fully assessed ant 
lysed, and although the Commissioner for Land Valuation required 
valuation both improved and unimproved values, the former are not being 
areas without services. Three parishes, St. Anne, St. Catherine and St. Mary, 
ing some 78,000 acres per cent. the island, have far been 
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such large proportion holdings are very small (and below value), large 
blocks land are not evaluated detail, but broad values could placed these 
lands knowing the soil and slope categories and applying adjacent values. The 
rural Valuation Roll summaries contain, therefore, digest unimproved cash values 
categories soil type and slope, for every plot land above £100, and where 
necessary additional location adjustments are added, chiefly for better 

The urban valuation forms are more complicated. Emphasis placed, not soil 
but frontage, position, acreage and the purpose for which used. sales 
analysis also applied here, the rural areas; the value improvements de- 
ducted and unimproved value arrived at. proposed that general revaluation 
shall carried out every five years. Only preliminary and exploratory examination 
the material has far been made and, although only very general comparisons with 
other countries have possible, worth noting that similar thorough 
system for evaluation, tax purposes, has been carried out the same lines 
Puerto Rico, but there the general revaluations take place every two years. The 
Jamaican system has been closely modelled experience similar ones Australia 
and for many years agricultural journals various State colleges and universities 
the United States America have been advocating land valuation along more rational 
lines, similar those found Jamaica. 

Elsewhere the British West Indies land valuation for tax purposes both simpler 
and more crude, but there are signs more attention being paid land potential and 
capability. For example, Barbados has recently revised its method valuing agri- 
cultural land take into account current selling prices, the land capability (based 
soil and climate factors) and accessibility, while British Honduras, where much 
the land yet undeveloped, land tax based broadly the existing vegetation 
cover indicator potential agricultural value. 

this stage the interest for geography appears threefold. First, regards 
sheets) has been made, showing bare topographical essentials, serve the index map 
for land valuation. Although its accuracy for some purposes limited, adequate for 
this purpose. Every sheet subdivided into six grid-squares which have all been sub- 
divided again the Land Valuation Division into irregular enclosures, each containing 
either single large properties groups smaller ones (Fig. 1). For each enclosure 
trace has been filed (but not transferred the map) showing the boundaries every 
plot within (Fig. 2). some cases, especially for the smallest properties, these are 
only sketch-map diagrammatic accuracy. had been originally intended that 
every sheet should completed showing record holdings for the entire area, 
which would then serve number planning and other purposes. This has not yet 
been done and many the very small fragmentary holdings would hardly visible 
that scale. These maps, together with the soil/slope maps (Fig. and the information 
the values attached different categories land, might offer scope for much 
more comprehensive Land Valuation Map (Fig. 4). The writer was obliged concen- 
trate much material was available from the Rural Roll summaries 
and enclosure sketch-maps two sheets only out some 230. 

Secondly, and although main interest lies the method evaluation rather than 
the taxes finally imposed, the system practice indicates the way which fiscal 
method and policy can itself promote local and regional development. Jamaica, for 
example, enhanced land values result from sales property for development, the 
tourist industry along the north coast especially, the neighbourhood larger 
towns. The assessments all properties these areas are, therefore, increased and, 
although some concessions are being made cases hardship, becomes necessary 
for most people either sell, develop accordingly, pay for the privilege 
not developing. similar aim evident British Honduras where recent all-round 
increase values was intended impose tax lack development. 

Thirdly, there general methodological interest. For, while the amount and detail 
material used here perhaps suggest just one more aspect microscopic geography, 
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Fig. Enclosure map; 


they serve broaden our general approach the subject land values 
ing, not new ingredient, least one which, many cases for very good reasons, 
sufficient quantitative emphasis has not yet been placed. 
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Fig. Land valuation base map; Sheet 149 (St. Catherine) 
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Soil Types 
clay loam (alluvium) 
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ONE HUNDRED YEARS AGO 


The following extract taken from “Explanatory notes two maps Pata- 
gonia,” Mr. Jones, communicated the Foreign Office and read the 
Society June 1861. Printed the the Royal Geographical Society 
(1861) 206. 


“In November, 1814, discovered mere accident the spot where the River 
Chupat, Chulilad, called the Moluches its western part, enters the Atlantic, 
had always been represented the Spanish maps far south, the Bay Cam- 
have said before, was shipwrecked the Gulf St. George, brig- 
schooner Lovely Eliza. Leaving thirty-five the crew Ship Island (or Island 
Lions) short provisions, volunteered proceed small boat had saved, with 
six the crew taken lot, Patagonia, freight vessel save their lives that 
barren spot, taking them Buenos Aires. Short water the boat, and in-shore 
perceived lat. 43° piles dry willow-trees the beach; landing, found the 
mouth the River Chupat. 

Motives which caused endeavours establish permanent settlement the 
river, and convinced its utility the settlers and society general 

considered the alluvial soil the River Chupat fit for cultivation, and supply 
refreshment vessels going round Cape Horn, coming from the Pacific, which 
present obliges enter into the Falkland far east their course. consider 
the entrance the river has facility for vessels 150 tons. 

The vicinity the river New Bay, capable receiving the whole the British 
navy, where the largest vessels can enter freely, and find sheltered anchorage. Three 
hours’ run from the mouth the Chupat, half tide, shows the distance New 
Bay. 

the narrow breadth the continent this lat. 43° the distance 
from the Atlantic the Pacific the Gulf Encud, being direct line about 120 
leagues. The Bay Desengano the Atlantic side, and the Gulf Encud the 
Pacific, contract the breadth the continent. proved, from Captain 
observations, that the ‘Cordillera los Andes,’ bordering Encud, offer many passes, 
being, expresses himself higher many parts than the islands the coast 
the main That there are sheltered ports also demonstrated his Dr. 
Darwin, who accompanied Captain Fitzroy the after speaking highly the 
advantages for settlement the Chupat, from its soil and verdure, 
necessity showing the advantages derived being able open com- 
munication across the continent this river Chiloe and Chile, which will tend 
introduce civilization, Christianity, and commercial intercourse’. 

The configuration the globe demonstrates that this the shortest course 
Australia across the American continent. The time will come when the utility will 
found, shown work published London 1854 Mr. Simmons. 

desire for forming settlement also proceeded from wish useful the 
tribe Indians, the Tuelches, for years faithful these countries. They knew 


that had quantity horses loose the plains the river; not one was 


From cursory examination the Cordillera have doubt contains 
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CONTRIBUTION THE THEORY 
IMPERIALISM 


AFRICA AND THE VICTORIANS: THE OFFICIAL MIND 
IMPERIALISM. and GALLAGHER with Alice Denny. 
London: Macmillan, 1961. inches; xii+491 pages; maps. 

HIS WELL WRITTEN, interesting and fully documented work, intended the 
contribution the general theory imperialism. does not deal 
with the history the regions Africa during the Victorian age, but rather with the 
international stresses which led the Partition Africa and the hesitations, vacilla- 
tions and internal differences successive British Cabinets connection with the 

There were several reasons for the establishment British colonies and protec- 
torates Africa—among them the suppression slavery, the support missionary 
enterprise and the protection trade—but, the authors’ view, the main cause was 
the official thinking British statesmen obsessed with the need for securing the routes 
India and the Far East. this end was essential maintain British control 
southern Africa (the diplomatic and other preludes the South African war are 
adequately dealt with) and, after the occupation Egypt 1882, 
remain there and protect the headwaters the Nile which the safety Egypt was 
thought depend. was the collapse the Khedive’s authority Egypt, and the 
inability the tottering Ottoman Empire restore order there, that led British 
intervention for the protection the Suez Canal. 

French jealousy was aroused the intervention and led many years friction 
and the danger war. The British Government was undoubtedly anxious with- 
draw from Egypt quickly could, but proved impossible set efficient 
and stable Egyptian government and what had been intended temporary interven- 
tion turned gradually into definite occupation, resented not only France but all 
the leading European Powers. detach Germany from the hostile camp was 
necessary agree German territorial acquisitions other parts Africa, and efforts 
were also made appease the French withdrawing claims territories West 
Africa which formed the hinterlands British coastal colonies, the strategi- 
cally worthless west for the economically worthless 

For East Africa the British Government was less accommodating. all costs 
the Nile had preserved from foreign control. The French were made with- 
draw from Fashoda and, spite its supposed economic uselessness, Uganda was 
occupied and strategic railway built from the coast this protectorate which, was 
hoped, would guard the sources the Nile. Throughout the book stress laid the 
influence the Egyptian occupation developments other parts Africa. 
“Some diplomatic historians”, the authors say, “have suggested that the African 
Scramble was generated new tensions within the European balance power. But 
was the internal crisis the Nile, leading the Egyptian occupation, which both 
altered that balance and brought its rivalries for the first time into Africa.” was 
British into which “set off the international rivalry which led 
the partition the tropical regions”. The argument appears convincing. 

There only one criticism made the book, that assumes too great 
knowledge the reader the facts African colonial history probable that 
some the allusions will not understood. For example, page 407 said that 
1898 stood face face with the French army Borgu’’. This the 
only reference General Willcocks the text, and not clear from the context that 
was command the troops the West African Frontier Force stationed the 
western boundary Nigeria. ALAN Burns 
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THE PHYSIQUE WALES 


THE RELIEF AND DRAINAGE WALES. Eric Brown. Cardiff: 
University Wales Press, 1960. inches; 186 pages; map, text-figures, 


HERE are some works which can said that they must form the starting point 

all future work the subject; they bring end chapter the history 
research and carry discussion new plane decisive refutation old argu- 
ments, the introduction new imaginative concept, the presentation 
substantial new body observed fact. Dr. Brown’s monograph hes this distinction 
because are provided, the result many seasons’ indefatigable field-work 
covering the whole Principality, with consistent and objective map the extent and 
location all the surviving remnants the principal erosion surfaces Wales. This 
immense achievement for one man and has provided new basis for the dis- 
cussion Dr. Brown’s subject relief and drainage personally 
congratulated the completion such but for making its results available 
the form book and admirably clear colour-printed map, have thank the 
imaginative policy the Press Board the University Wales. 

The work arranged six chapters. The first, and structure Wales”, 
contains two valuable maps the relief regions and structural regions Wales and its 
borderlands; ninety-six the former and sixty-eight the latter are identified and 
grouped six and five major categories respectively. Inevitably this chapter some- 
thing descriptive catalogue, but offers systematic delineation and nomen- 
clature for the relief and structural units that all geographers and workers other 
disciplines who are concerned with Wales will find helpful. 

The second chapter discusses century and more begins with some 
summary paragraphs presenting the ideas connoted such terms peneplain, knick- 
point adjustment structure these paragraphs are unlikely wholly acceptable 
the initiated and are insufficiently helpful carry the uninitiated successfully 
through the more technical discussion that follows. This presents the principal views 
that have been held regarding the denudation chronology, the origin the drainage 
system, and the nature the processes that have shaped the upland surfaces, but these 
views are rehearsed rather than re-examined. presumably not Dr. Brown’s pur- 
pose re-argue these matters because has new evidence present. The bulk 
this evidence offered Chapter which called upland plains Wales”. 
first instalment have the results ingenious piece morphometric analysis; 
generalized contours were drawn the twenty-one relevant 1-inch maps and reduced 
photographically the scale. This synoptic view all Wales then presented 
analytically the form ten composite profiles belts country viewed right- 
angles their lengths. These profiles reveal and plotting ona 
map all those points which make that plain revealed the profiles, 
contour map the upland plain evolved (with form-lines 200-foot intervals and 
not 100 stated Fig. 4). explain the slopes depicted the outer contours 
this map Dr. Brown offers two possible hypotheses (and others could devised), but 
not clear that his own statements about the profiles are accurately reflected the 
contours drawn. Next follows discussion, mile mile, the variations altitude 
the three main water-partings Wales, which serves locate the plateaux 
marked maxima the altimetric frequency 

The bulk the evidence provided the map erosion surface remnants and the 
forty-odd pages text and diagrams that describe the form and relationships those 
remnants seen the ground. the upshot Dr. Brown able satisfy himself that 
all these remnants should interpreted parts three successive land surfaces which 
were produced relation base-levels somewhat below 1700, 1200 and 700 feet 


con 
bor 
ma} 
aris 
face 
Hig 
tot 
act 
low 
and 
loca 
they 
cess 
can 
the 
bro 
resi 
the 
Bro 
leve 
case 
leve 
Eng 
forr 
low 
plai 
the 
20! 
shir 
“on 
Sco 
rath 
mat 
feet 
Dr. 
Lar 
the 
first 


THE PHYSIQUE WALES 


respectively, though finds evidence not wanting that the two lower surfaces may 
composite. The remnants the lowest surface are found throughout Wales and the 
borders almost all the margins the upland, and penetrating its interior, where 
may rise 1000 1100 feet, along most the main valleys. Here the remnants define 
arising surface that seen intersect the next higher surface; the latter sometimes 
fringed zone which represented only the accordant summits residual 
hills rising above the lower surface. Similar relations are found where the middle sur- 
face abuts against the remnants the third and highest, which Dr. Brown calls the 
High Plateau. This surface, with the residual masses that rise from it, from Snowdonia 
the Brecon Beacons, has been recognized some fashion many authors, but its 
actual surviving extent much less than might have been supposed from the earlier 
writings and much more what is, after all, expected surface below which two 
lower landscapes have been carved. Dr. Brown calls all these surfaces 
and this usage one must strenuously object. One may accept his conclusion that the 
locational and altitudinal relationships his three surfaces offer strong evidence that 
they cannot wave-cut platforms, but are the work rain and rivers during suc- 
cessive (not wholly uninterrupted) periods stillstand. But only the High Plateau 
can said that this work rain and rivers was carried far the peneplanation 
the Welsh massif. Dr. Brown reconstructs it, the High Plateau conforms well 
Davis’s concept peneplain—a surface which throughout most its extent has been 
brought near base-level irrespective its underlying structure and above which 
residual relief rises only localized, usually watershed, situations. Such surface 
the product advanced old age—the penultimate stage the erosion cycle. Dr. 
Brown’s middle and lower surfaces are certainly not that; the former case base- 
levelling was very partial and residual relief abundant and widespread; the latter 
case can recognize Wales only valley plains representing the beginnings base- 
levelling. quite possible—indeed most likely—that the softer rocks southern 
England Dr. Brown’s lower surface was continued true peneplain cut indifferently 
across harder and softer rocks and represented today the bevelled cuestas the 
former. Elsewhere (p. 123), Dr. Brown himself appears recognize that his middle and 
lower surfaces were not products erosion cycles that ran peneplanation, for 
describes some the consequences “‘if partial cycles are involved, the case 
Partial cycles give rise only partial planation and the use the term 
plain such cases quite misleading. 

Perhaps one may here take two lesser points terminology. The first concerns 
the use the term (p. 64) for the slope separating remnants two 
erosion surfaces. Such slopes not appear ever achieve gradient exceeding 
20! The second concerns the suggestion that the name the mountain New Hamp- 
shire from which the class monadnocks are all named Indian word meaning 
“mountain standing (p. and footnote 23). Monadnocks are definition 
hills standing alone, but the name the original comprises simply two Gaelic words 
—monadh, mountain, and cnoc, round hill. likely that the name was given 
Scots settlers who came into southern New Hampshire the early eighteenth century, 
rather than Indian tribesmen. 

After the upland plains, the coastal plateaus are discussed Chapter Dr. Brown 
them remnants abrasion platform cut the waves sea whose 
margin marked “coastline feature between 650 and 700 feet with marked 
tendency towards the upper limit’’. places, says, “‘the Low Peneplain above 700 
feet slopes gradually into the 600-foot but the relations between the two 
surfaces are not sufficiently clarified. particular would helpful know how 
Dr. Brown really interprets the circumstances finds the Teifi valley below 
Lampeter. 

The description drainage evolution Chapter needs read closely with 
even 1-inch maps. attempts reconstruct the drainage systems each 
the stages represented the low, middle and high surfaces, treating the low surface 
first. The argument depends more than one would wish stream alignments and the 
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existence cols, and less the evidence the remnants the erosion surfaces them- 
selves. The synthesis achieved engaging simplicity with radiation from Snow. 
donia and the shores Cardigan Bay towards ENE, and Some discrepancies 
between initial streams mentioned the text (p. 155) and those actually included 
the map (Fig. 43) may perhaps indicate measure subjectivity deciding what the 
map should show. 

his final chapter, denudation Dr. Brown moves little 
uncertainly between the observational his three erosion surfaces, the impli- 
cations his reconstruction the initial drainage system, and inferences from 
Mesozoic palaeogeography. But right concluding that High Plateau 
unwarped peneplain” his conclusion rests evidence the first and not, 
suggests 168, the last category. Since the High Plateau cut across intrusive 
dykes presumed early mid-Tertiary age must itself younger than these and 
suggested resulting from Miocene erosion cycle that was initiated mid-Tertiary 
uplift. His 600-foot coastal platform Dr. Brown very reasonably assumes 
correlative with the wave-cut platform the same height south-east England which 
carries fossiliferous Red Crag (early Pleistocene) deposits. The partial cycles that 
produced the middle and lower surfaces are implication ascribed the Pliocene and 
the negative movements base-level that caused them are thought 

Dr. Brown clearly regards his conclusions tentative, yet the same time, and not 
without reason, fair set inferences from his findings the field. Those findings 
themselves are the important thing they will need verification, clarification ampli- 
fication other workers, area area, throughout the length and breadth 
They will remain stimulus and challenge fresh observation for some time come. 

Linton 


EUROPE 


LIQUID HISTORY. Bryant. London: Privately printed, 
commemorate its fiftieth anniversary, the Port London Authority had the happy 
idea commissioning Sir Arthur Bryant write wide-ranging essay the history 
the port from Roman times until the present. this slim and elegant volume, 
printed for private circulation, Sir Arthur fluent guide the Thames and its port, 
often relying famous observers like Hippolyte Taine and Henry Mayhew for the 
realism contemporary description. The title itself quotation from the rejoinder 
the Rt. Hon. John Burns, when asked for comparative view the St. Law- 
rence, tize Missouri and the River Thames: St. Lawrence mere water. The 
Missouri muddy water. The Thames liquid history”. Sir Arthur doubt had the 
assistance experts within the Authority itself, and the resources its records 
draw upon; and must admire the skill with which the diverse material has been 
woven together, concisely and readably. quotations were order, perhaps one 
might have expected more extensive extract from the epoch-making treatise 
William Vaughan: Wet Docks, Quays and Warehouses for the Port with 
Hints Respecting Trade, 1793. Vaughan rarely given full credit for his role the his- 
tory London the leader the campaign for docks, even recommending the sites 
they were occupy. such presentation volume the absence bibliography can 
scarcely criticized, though geographer may permitted wince the 
amap. The illustrations are superb, many drawn from the splendid picture collection 
the Authority, examples which adorn the walls the headquarters building. Both 
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593 


pictures and text combine cover wide canvas: the one hand, famous personali- 
ties associated with the port; the other, the never-ceasing flow valuable cargoes 
across the quays. This leads some splendid juxtapositions the index where the 
“Bishop follows immediately upon and 


THE PORTS THE EXE ESTUARY, study historical geography. 
and text-figures. 25s 

Dr. Clark’s scholarly appraisal the changing fortunes the Exe ports tells 
detail two centuries struggle Exeter and Topsham keep their ports open 
the face severe natural hazards, the disruption foreign trade maritime wars, 
and the crushing blow dealt the coasting trade the coming the railway. The 
estuary not only much shallower than the branching inlets rivers farther west, but 
its entrance partly barred the shifting sands Dawlish Warren. provide it- 
self with outlet the deep channel, Exeter cut the first lock-canal England 
1564~7, but the bulk its trade continued carried vessels which unloaded 
the canal entrance Turf. spite these difficulties, Dr. Clark tells that “‘at the 
height its national ‘mportance 1700 the customs port Exeter handled one-sixth 
the English woollen export”. The prosperity the Exe ports was almost entirely 
dependent the Devon serge industry. the early eighteenth century Exeter had 
wider foreign connections than any other port the south coast, and this brought 
large area into its hinterland and gave rise important entrepot functions. The most 
distant destinations Exeter’s traffic were Newfoundland and New England, reached 
way Iberian ports and the Atlantic islands the trade wind crossing. When 
the woollen industry declined the ports languished for want other exports but the 
coasting trade continued flourish. 

Dr. Clark’s study provides sound basis which advance the discussion 
least two important topics. The first question history and economics. the 
beginning the period England was striving assert her position among the leading 
maritime powers. hundred years later, the age sailing ships was drawing 
close, she had achieved undisputed supremacy sea and was unrivalled the volume 
her export trade. Yet the share ports like Exeter the nation’s foreign trade was 
much less the end than the beginning the period. Indeed more vessels were 
entering and leaving the estuary for foreign ports 1662 and 1663 than 1862 and 
1864. The change Exeter from great provincial capital modest county town, 
are told, was largely due the inability Exeter cloth merchants find alternative 
outlets for their goods when continental ports were closed times war. Industries 
and ports dependent them suffered many parts England result the 
maritime wars the seventeenth and eighteenth centuries. Meanwhile London and 
Liverpool flourished opening new export markets outside Europe, Ladia, Africa, 
China and Latin America. Why, may ask, did Exeter fail capture some 
this new overseas trade? 

problem clearly stated this study concerns the extent Exeter’s depen- 
dence sea transport. Dr. Clark shows that the importance maritime contacts 
was closely related the difficulty and expense inland transport. The roads 
Devon were notoriously inadequate for the bulging traffic they had bear. They 
wound their way and down steep hills, across turbulent streams, maze narrow, 
deeply-rutted lanes, unfit for wheeled vehicles. The ports the Exe estuary were 
served pack-trains not wagons, and the growth the coasting trade was assured 
until better means inland transport were available. The ports might have survived 
link the network inland navigation the high-sounding Grand Western 
Canal project 1796 had materialized. was, almost all the valuable London 
traffic was lost when the Bristol and Exeter railway reached the port 1844. The geo- 
grapher, interested problems port development, will find much new information 
and fresh insight this carefully documented work. 
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HILL CLIMATES AND LAND USAGE WITH SPECIAL REFERENCE 
THE HIGHLAND ZONE BRITAIN. Memorandum No. University 
College Wales, Aberystwyth. Synopsis discussions held March 1960, 
circulated November 1960. inches; pages; maps 


This interesting series papers opens with introduction and concludes with 
implications and Taylor, who was clearly the guiding 
spirit the symposium. The first group papers deals with the climatic environ- 
ment—upland climates South Wales (J. Oliver), water budget (G. Howe), wind 
(R. Gloyne), Weardale (K. Wardhaugh) the second group with land use—hill 
farming (J. Nichols), afforestation (G. Forrest), water problems (S. Gregory), 
geology land use (R. Hughes). Although the increasing effect many climatic 
factors with elevation has long been familiar, detailed studies bring out the sharpness 
the ecological gradient and what short distance above limits arable cultivation 
what are really conditions are reached. Detailed studies, for example soil 
temperature, are bringing out the complexity the environment and its consequent 
economic potential: the mist-soaked hills Wales are sites where conifer planta- 
tions need irrigation. present meteorological stations are few and far apart that 
even national weather forecasting endangered. With increasing population pressure 
more intensive use must made our upland areas, and detailed studies all 
types are vital. 

who have attended such specialist symposium will know how valuable and 
stimulating can the free exchange views, and often matter regret that the 
benefits cannot more widely shared. the present case this result has been 
achieved and the work can shared all. But whether the issue cyclostyled 
sheets printed paper cover constitutes still disputed matter. 
Librarians will surely urge that the foolscap size difficult one for permanent bind- 
ing and storage, and that quarto size—at the largest—is much preferable. Mr. 
Taylor has summarized some the main points the conference article 
Nature, 189, No. 4768 (1961), 872-6. 


THE THIRD STATISTICAL ACCOUNT SCOTLAND: THE COUNTY 
inches; 396 pages; plates, text-figures, map end pocket. 42s 

Nearly two centuries ago, Sir John Sinclair induced the parish ministers Scotland 
write accounts their parish, enquire “into the state the country for the pur- 
pose ascertaining the quantum happiness enjoyed its inhabitants and the 
means its future improvement’’. Second Account the same lines appeared 
between 1835 and 1845. Both documents are course cardinal importance his- 
tory, geography and sociology and therefore but act duty that our generation 
should produce Third Account. 

This time, the work not exclusively parish ministers and important new 
feature has been added the introductory general chapters the editors county 
volumes. this Argyll volume, have the interesting spectacle MacDonald 
editing the volume covering Campbell territory. One quarter the volume very 
effectively devoted generalities. While sense intended geography 
Argyll, Mr. MacDonald here brings out many the salient geographical characteristics 
the county. The enormous length the coastline Argyll stressed and the im- 
portance communications the many sea lochs brought out. Argyll the second 
largest Scottish county and land distances can be, normal standards, very great, 
such the 134 road miles between Campbeltown the south and Kinlochleven the 
north. land, too, communications centre not any its native burghs, but 
Glasgow, that while, out respect, newly-elected county council meets the 
ancient capital Inverary, the greatest convenience the greatest number con- 
sidered, the council meets Glasgow. The analogy with Wales and Shrewsbury 
springs mind. 

Mr. MacDonald, unlike the authors some the parish accounts, forward- 
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looking, and have clear picture contemporary Argyll which hydroelectricity 
and forestry are given their due place without undue regret for the crofting and herring 
fishing they have displaced. The parish accounts reflect not only the wide variations 
scene within Argyll but also the varying temperaments and outlooks the authors. 
What they all depict, however, contented population, sufficiently linked the past 
feel their roots deep but sufficiently emancipated from older, poorer material 
standard feel themselves part this modern world. RONALD MILLER 


GEOGRAPHY NORDEN: Denmark, Finland, Iceland, Norway, Sweden. 
inches; 360 pages; maps, plates, diagrams. 60s 

NORWAY NORTH 65. Edited Oslo University Press; 
London: George Allen and Unwin, 1961. inches; 272 pages. 

Norden term recent invention, explained the sub-title listing alphabet- 
ical order the five countries covers. the preface this fine book, explained 
that all the editorial work was done Bergen Professor Somme and his two col- 
leagues, Dr. Ouren and Dr. Sund, with Dr. Margaret Davies Cardiff liaison 
officer. The book was written primarily for visitors the International Geographical 
Congress 1960, but the authors have also make this book suitable for uni- 
versity teaching geography This they have magnificently done, the 
present writer can state from experience, for their book supplements rather than super- 
sedes the better existing texts and includes full treatment modern research all 
branches geography with great deal information the rapidly-changing 
economy all the Norden countries. The twenty-four full-page plates have fifty-seven 
well-chosen photographs that cater for every geographical taste from glaciation the 
new suburban housing Helsinki Stockholm’s town” Vallingby. Thirteen 
coloured maps the end the book, produced the Esselte Map Service Stock- 
holm, form effect summary atlas great merit, marked once considerable 
research and presentation with considerable art. The map superficial deposits, 
for example, harmonious composition greys and blues, varied soft maroon- 
for deposits, yellow for silt and clay, green for the very small areas 
sand and brown for the moraine clays Denmark and Scania. There comprehen- 
sive bibliography, but index place-names only. 

One fifth the book given series general chapters, which the first two 
are introductory, land surrounding seas, and the rest deal 
with geology, geomorphology, climate, vegetation, population and natural resources. 
Many the generalizations owe much modern researches, and doubt some 
will turn the climate and vegetation chapters note the comments the 
effects recent which have allowed the spread trees higher 
altitudes. The seven chapters the general section are seven authors, but four 
the five countries are described single authors, and Denmark two working 
appendix Tore Sund’s Norwegian chapter, Werenskiold 
contributes few pages Spitsbergen and other Norwegian Arctic islands. The 
authors use their space differently: almost all Bergsten’s fifty-odd pages 
Sweden given economic and social geography, but the Danish authors, Schow 
and Antonsen, use twenty their fifty pages for geomorphological analysis the 
country’s land forms and coasts, perhaps due the tradition research this aspect. 
Iceland, Thorarinsson uses three-quarters his thirty pages for economic and 
social aspects, and the distribution space the chapters Norway and Finland 
(by Smeds) much the same. But careful study the various sections 
agriculture, forestry, water-power, all show that the economic geography studied 
everywhere with clear appreciation the physical basis; perhaps Scandinavian 
geographers are fortunate possessing home territory where the geomorphology 
apparent the landscape. that they have kept alive tradition 

eld-work? 


Norway north series essays thirteen authors issued the 
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Museum and edited its curator. lacks the panache Norden but 
useful and informative work. The English comprehensible but strangely like that 
familiar many readers student theses, for marred uncertainty 
paragraphing, and packed with clichés such important “had 
significant or—worst regards”. But the merits the book are 
siderable one-third the work physical geography, and contains many 
ing comments, not least the strand-flat, controversial origin, significant for 
settlement. The chapter economic and social geography would justify limited 
optimism for the future north Norway, with the expectation some industrial 
expansion and continued practice agriculture and fishing; even so, seasonal 
unemployment remains problem and emigration the Oslo fiord area persists, 
There particularly interesting chapter the history settlement, and one the 
Lapps that vividly informative. index given, but there are excellent maps, 
diagrams and photographs, with bibliography. FREEMAN 


THE MEDITERRANEAN LANDS. Harry London University 

Press, 1960. 534 inches; 468 pages; maps and photographs. 21s 
THE MEDITERRANEAN LANDS. London: Methuen, 1960, 

inches; 524 pages; maps and photographs. 42s 
These two books cover approximately the same area and similar scale generali- 
zation. Both cater for the Sixth Form, although Robinson’s textbook intended 
apparently for slightly junior level, chiefly the first year the Sixth Form. Walker’s 
book for most first-year university students. Like many regional textbooks 
both suffer, however, from the growing impedimenta data about each country and 
one wonders realistically how much the Sixth Form students are likely digest from 
the texts. pity that neither work has always followed the rules for place-names 
suggested the Permanent Committee Geographical Names. 

Mr. Robinson attempts give equal emphasis all the countries bordering the 
Mediterranean. doing not always clear what meant the Mediterranean 
environment. this painstaking compilation the book, however, suffers from three 
defects. tends factual compendium the major topics each country with- 
out much attempt analyse the significant regional features. There evidence 
that much use has been made the rich bibliographical material published the 
countries concerned. Consequently, several the maps courageously compiled 
the author, the bases are very questionable; for example, Figures 20, 21, 26, 36, 
and 49. 

Mr. Walker has been more selective his approach. His primary emphasis has been 
the European Mediterranean peninsulas and islands, with some whose areas 
personally familiar. also emphasizes the features the physical environment 
with clear maps, illustrative the structure and relief for many regions. Other maps 
make good use statistical sources. also familiar with the standard foreign texts 
which has handled carefully. The work useful and reliable introduction the 


DIE ENTSTEHUNG DER GEWANNFLUR NACH UNTERSUCHUNGEN 
NORDLICHEN UNTERFRANKEN. ANNELIESE KRENZLIN and 
Frankfurt. geogr. Hft. 35, Jg. 1961, Heft. inches; 131 pages; 
text-figures, maps separate folder 

From Meitzen onwards, German rural settlement studies have been immensely 

facilitated the detailed cadastral plans available from the early nineteenth century. 

The very mass material, however, may have inhibited attempts study earlier 

periods, making too easy assume that the forms that emerged into the light the 

nineteenth century were broadly identical with those medieval times. Now 
changing; knowledge the earlier periods being slowly accumulated, and the old, 
simple, static ideas are being abandoned. 

Professor Krenzlin, whom are already indebted for much new light the 
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German eastern settlement forms, has been able push the frontier knowledge 
decisively back study part lower Franconia, between the Main and the 
uplands. With the help her collaborator, Dr. Reusch, she has been able re-create 
the nineteenth century field maps very much older traditional holdings, which were 
already described broken up, although happily still referred to, field books the 
sixteenth eighteenth centuries. Professor Krenzlin finds that, other workers have 
suggested, the old holdings many villages consisted block-shaped fields, generally 
interspersed with small strips. Other field patterns appear have evolved from old 
holdings the form long, broad strips, running from the, generally linear, village 
right out the boundary the cultivated area. The latter systems appear more 
recent than the blocks, being found clearance settlements the eleventh twelfth 
centuries. discussion whether not some these long-strip villages back 
Carolingian times will interest those who have been puzzled the apparently early 
yet “planned” villages, with extremely long strip-fields which are found northern 
England. 

the present open-field patterns are evolved from earlier forms, follows that the 
idea the basic unit the whole system being the communally-cleared Gewann falls 
the ground. Similarly, Professor Krenzlin finds evidence this area support 
the idea original Esch nucleus. Such evolutionary scheme also leaves place 
for the old comfortable idea that the early-settled areas necessarily have grouped 
settlements with open fields, the clearance areas smaller settlement forms with block 
fields. the short space this review, impossible justice the ideas put 
forward, the fascinating evidence behind them. There can doubt, however, 
that this study will have great influence ideas settlement evolution southern 
Germany, and may well throw some light conditions our own country well. 

ELKINs 


MODERNE FORMEN DER AGRARKOLONISATION SOMMER- 
TROCKENEN SPANIEN. Mayer. Stuttgarter Studien 
(1960). 6%, inches; 116 pages; maps 

Much has been published recent years Spain’s plans for socio-economic better- 

ment. useful, therefore, have summary the literature this modest mono- 

graph. based two visits the writer Spain, 1956 and 1958, and has been 
published with the blessing such Hispanist Professor Lautensach. Seven 
chapters deal summary form with the natural background agriculture, the 
economic system agrarian Spain, the irrigation development and their impact the 
economy, colonization and the regional provincial plans. The environment treated 
slightly, but much useful material given the historical legacy today’s situation. 

The national schemes the present government are the main interest the book; 

these are considered objectively and well illustrated with useful maps. The monograph 

clearly written and valuable summary the subject, and there also compre- 
hensive bibliography. Houston 


THE EARLY ISLAMIC SETTLEMENT GIBRALTAR. 
A.D. 711 Muslim forces commanded Tariq, the eponymous hero Gibraltar, 
established foothold the Rock. Did Tariq, Arab historians would have 
believe, erect fortifications there and, so, were thirteenth and fourteenth century 
writers right identify the remains fortification known them the 
with these fitst defences? Secondly, what kind Islamic settlement, any, 
stemmed from Tariq’s entrenchment the Rock? The above paper represents 
attempt consider these questions the light available evidence and indicate 

the possible lines along which future work Islamic Gibraltar should directed. 
Tariq’s landing, argued, was essentially exploratory. Physical factors are 

against regarding his post near the summit the Rock military base; would have 

served greater effect observation point. significant that the fort near the 


for 
ted 
rial 
sts, 
the 
sity 
rali- 
ded 
and 
rom 
mes 
hree 
ence 
the 
been 
ment 
maps 
texts 
o the f 
STON 
ages; 
nsely 
arlier 
the 
old, 
the 


508 REVIEWS 


top was quickly abandoned favour base Algeciras and that Gibraltar was 
pletely ignored Musa—Tariq’s superior—upon his crossing Spain. Postulating, 
then, Tariq epic developed later historians, Mr. Norris next most convincingly 
challenges Kenyon’s view that ruined the Upper Rock might 
identified with the the otherwise Tariq’s first wall defence. All 
available evidence suggests that Almohade and not earlier than 1160, the year 
which ‘Abd al-Mu’min began the construction his city there, named Madinat al- 
Fath. The Almohades were fact the first grasp the full strategic importance 
Gibraltar and there nothing far suggest that settlement any size preceded 
Madinat al-Fath. There is, furthermore, evidence, documentary archaeological, 
support the view that Tariq was responsible for any Islamic monument still sur- 
viving the Rock. Future archaeological work, concludes our author, would better 
directed towards discovering the remains the Almohade city. 

Mr. Norris’s leave the impression limited knowledge the rele- 
vant literature, particularly publications more recent date. One entitled expect 
some reference, for instance, the work Huici Miranda, notably his important 
Histéria politica del império almohade (Editora vols., and 
his annotated translations the chronicles Ibn ‘Idhari, al-Marrakushi, etc, 
(Editora Marroqui, Tetuan, vols. the Crénicas Arabes Recon- 
quista, all far published)). Perhaps for this reason there are the paper 
number details, largely incidental, which require modification but which cannot 
dealt with here for lack space. Nevertheless, the case well argued and there seems 
reason why the general lines the paper should not accorded any rate 


ASIA 


DIE HEUTIGE VERGLETSCHERUNG UND SCHNEEGRENZE HOCH- 
ASIEN. von Wissmann. BEMERKUNGEN ZUR KLIMATOLOGIE 
VON HOCHASIEN. Abh. der Math.-Naturwiss. Klasse, 
1959, no. 14. Wiesbaden: Akademie der Wissenschaft und der Literatur Mainz 
(Franz Steiner Verlag). inches; 331 pages; maps, diagrams. DM. 34.40 

exhaustive compilation evidence from nearly seven hundred sources Professor 

von Wissmann here establishes the extent glaciation and the height the snowline 

for the whole High Asia. Planned originally comparative analysis these 
features today and during the last (Tali) glacial period (an aim generally deferred toa 
later work and fulfilled here only for the Yulungshan and eastern Tibet) the study 
extends the researches Zabirov the Soviet Pamirs, Dainelli and Marinelli the 
western Himalaya and Karakoram, embrace the whole Tibet and its flanking 
mountains. general, the author adopts the climatic snowline the arithmetical 
mean between the average height ridges enclosing the zone glacier accumulation 
and the height the lowermost extension continuous ice (Hofer’s method). This 
has involved careful reassessment and adjustment earlier results. For the method 
valid only when applied slope-, corrie- very short valley-glaciers, whereas such 
earlier workers Zabirov used much longer glaciers also. Furthermore, von 

Wissmann’s survey has confirmed that differences the order 1300 feet between the 

position the orographical snowline exposed and shaded sites are normal for 

Central Asia, save its moister fringes. Previous studies have neglected this fact. 
The greater part the work detailed review the ice cover and snowline for the 

fourteen regions High Asia south the Alai shorter preceding chapters con- 

sider the general distribution glaciers and glacier types, and the methodological 
difficulties determining the snowline. The immediate outcome this laborious 
undertaking map scale one five million showing area estimated 

101,808 square kilometres covered ice, and indicating those mountains which, 

though now free ice, carried such cover during the last glaciation. this map 

isopleths are drawn 200-metre intervals indicate the height the snowline today. 

They show that the snowline reaches its highest elevation (6450 metres) the plateau 
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Tibet, and declines rapidly through some 1500 metres along the marginal ranges 
the Himalaya, Kuenlun and Pamirs. The author’s preliminary study its depression 
during the last glaciation indicates that the magnitude this depression depends upon 
precipitation humidity, and not upon temperature. fall 1000 metres south- 
eastern regions High Asia, only 200 metres inner western Tibet, would seem 
corroborate the view Machatschek and others that the depression was greater 
regions higher precipitation. For the unusually small depression along the southern 
Himalayan slopes the author can only suggest tectonic uplift since the last glaciation 
the Pleistocene. 

appended paper Hermann Flohn describes the annual snowfall and summer 
temperature High Asia the factors most directly influencing the position the 
snowline. The close agreement the isopleths snowline height and those the 
level freezing during summer, though derived quite different methods, under- 
lines the validity and significance von Wissmann’s research. 


THE EMERGENCE MODERN TURKEY. Bernarp Lewis. London: 
Oxford University Press (for the Institute International Affairs), 1961. 
inches; 511 pages; maps and plates. 48s 

This study political history and primarily concerned with the sources and 
evolution the ideas, beliefs and principles which have shaped the present Turkish 
State. The story the genesis the Turkish Republic has been recounted many 
times, but never with such thorough search for its origins. These are traced three 
main sources, the world Islam, the ethnic reservoir Central Asia, and the 
cultures pre-Turkish Anatolia. means exaggeration look far back, 
and may even considered that the author has not sufficiently stressed the legacy 
modern Turkey the more remote civilizations Asia Minor. 

The impression which emerges the Revolution 1923 very different from that 
which usually presented. The Kemalist reforms appear not sudden subversion 
entrenched regime, but rather the latest long series crises change. 
Very often even particular features the reforms can matched with much earlier 
happenings. The recent interest old Turkish history, for example, recalls the Turk- 
ish cultural revival under the Timurids the fifteenth the replacement the 
turban the fez seems have provoked much the same response the 
alterations dress imposed the Atatiirk century later. Since the book closes with 
the elections 1950, only the beginning the reactions against the republican reforms 
described. But the springs recent counter-revolution and the various forces 
work present-day Turkey are only comprehensible when seen against the broad 
historical background set out this book. 

Many special issues are viewed with fresh eye. The nineteenth century constitu- 
tional reforms, for instance, are seen both more extensive and less beneficial than 
generally supposed and new stress placed the political influence the writings 
academic like Cahun and Vambéry. The whole work profound 
scholarship, making extensive use Turkish sources, and will merit the gratitude 
all students Turkish affairs. Brice 


THE REVIVAL ISRAEL. London: Hodder and Stoughton, 
1961. inches; 128 pages; maps, diagrams and illustrations. 12s 
The author this essay, who Senior Lecturer Geography the University 
Southampton, specialist agricultural geography, also lecturer international 
thus admirably qualified write the history Judaism and Israel. 
vast amount material has obviously been compressed into this small work, yet the 
concise, dispassionate style writing eminently readable. One might hazard guess 
that Dr. Tavener’s book will become the standard basis for the history the first ten 
years Israel. the author says, the declaration Israel’s independence 1948 
may prove the most critical event the history the twentieth century. 
country should come life after its people had been dispersed for two and half 
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millennia, and after the recent loss nearly six million its population, indeed 
remarkable phenomenon. Yet Israel now resuscitated State with effective 
administration and viable economy. 

The first part the book concerned with the beginnings revival, chiefly in. 
spired Theodor Herzl and Chaim Weizmann, together with the various Zionist 
organizations which succeeded enlisting the sympathy non-Jewish States and 
individuals. the following chapters the author deals with the land Israel, water 
supply, agriculture, industry and major development projects. The various elements 
the population, ranging from primitive cave-dwellers the Yemen outstanding 
scientists the West, are briefly summarized; the discussion then turns Israel’s 
geographical location, topography and climate, resources, possibility survival and 
likely changes the future. The Yarkon-Negev project especial interest. 
line now irrigates more than 62,000 acres land the northern Negev, area which 
archaeology has shewn have contained many agricultural holdings Roman 

The text fully supplemented series diagrams. There are eight well chosen 
plates shew various projects, such the Huleh swamp, before and after develop. 
ment. Fuller mention the Arabs who elected remain Israel, and their present 
welfare, would have been welcome. fascinating question remains: what will the 
effect agricultural developments and afforestation the rainfall and climate 
this small country? STEPHEN 


PILGRIMAGE FOR PLANTS. London: Harrap, 

1960. inches; 191 pages; maps and plates. 18s 
This series essays, published posthumously, sets fitting seal the active, richly 
varied and rewarding life Frank Kingdon-Ward. The dominant theme throughout 
the urge and excitement continued questing for new plants and the thrill fol- 
lowing barely marked ways into unknown valleys, windswept alpine moorlands 
rich species possible garden merit. Kingdon-Ward was the last the British 
professional plant hunters his record, extending over nearly fifty years, unsurpassed 
and his contribution the enrichment gardens this country unequalled. Much 
the content this book the nature retrospect and Kingdon-Ward 
reminiscing his favourite plant groups and their geographical distribution. 
digresses entertainingly times the ways taxonomic botanists. Kingdon-Ward 
cast his net widely yet discriminately, and there are few notable gardens this country 
which not contain rhododendrons, primulas, poppies gentians which originated 
from his collecting. The story most his introductions told this work 
usual zest. postscript the book there suggestive contribution dealing with 
the geography and natural resources South-east Asia. 

Dr. Stearn the British Museum (Natural History) has provided 
graphical introduction with chronological details Kingdon-Ward’s long series 
expeditions and has also listed his publications. 


DER DRITTE POL. Miinchen: Nymphenburger 
handlung, 1960. inches; 263 pages; maps and plates. DM. 

The purpose Der dritte Pol, record the successful ascents the autumn 
1960 the world’s peaks which happen rise over 7000 metres, with special treat- 
ment for those over 8000 metres. The plan being thus arbitrary, the result com- 
pletely lop-sided account the exploration high mountains. For example, the 
first part devoted Kangchenjunga and describes the first ascent and the 
previous visits the Yalung glacier. however confined that side. The two 
remarkable attempts the north-east spur Dr. Bauer are mentioned merely 
order observe that did not try the Yalung face. The late Smythe quoted 
having warned against the danger the Yalung glacier, but was only one oft 
good number experienced men Dr. Dyhrenfurth’s own expedition 
junga, who all said the same thing. for Hooker, Freshfield and other 
the region, all are ignored because the 7000-metre fetish. 
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Dealing with the Everest massif, Dr. Dyhrenfurth not even consistent with his 
arbitrary contour line. Jean Franco’s ascent Makalu bare page, whereas 
the international expedition the same year the Everest region runs three pages, 
although they trod 7000-er. Very welcome pages they are too, for the party pro- 
duced splendid map Everest and they achieved the ascent the Lho from the 
south. could have done with more inconsistencies this kind, but others could 
dispense with. Kyetrak and its glacier appear Kyebrak. The 1955 Everest map’s 
error (for Rapiu La) repeated, the result wrong inference about its 
origin. The late Mme. Claude Kogan’s last two expeditions are rather harshly judged. 
Worse, the excellent American attempt 1938 dismissed having turned 
back through decision while the errors and tragedies the next year are 
skated over, for better reason than that Dr. Dyhrenfurth dealt with fully his 
former work Zum dritten Pol—which the present book supposed supersede. 
are told that the 1938 attempt Masherbrum nearly ended catastrophe similar 
that Nanga Parbat 1934; there was course similarity all, for the Masher- 
brum party did not end stranded high without adequate support and supplies, nor 
did they leave anybody behind. 

Judgements the kind mentioned limit the value the book severely. any rate 
the table the end but this again Dr. Dyhrenfurth tells that limit 
list the world’s mountains the 8000- and 7000-metre peaks far climbed 
mere and that “orderly thought not achieved without definite 
Unfortunately his “‘system” starts from the false premise that adequate account 
mountain exploration can given this basis. 


THE ASCENT DHAULAGIRI. Max London: Oxford University 

Press, 1961. inches; 252 pages; maps and plates. 25s 
Very few Himalayan giants have yielded the first assault. Most, following the 
example Everest, have been the object series sieges. Among these Dhaula- 
giri (26,810 feet), 1960 the highest unclimbed mountain the world, despite seven 
attempts. The leader the successful Swiss expedition, Max Eiselin, went about the 
job businesslike way. had tried once, 1958, and had spotted the most likely 
route, the unexplored north-east spur. His 13-man party made extensive use 
Pilatus-Porter aircraft dump stores and men, first the Dambush Pass (17,000 
feet), later the north-east col itself (18,600 feet). 

Max Eiselin writes with phlegmatic Swiss humour rough passage with happy 
ending. Everything, even his party, was difficult. Perhaps right, these days 
many mountain books, abbreviate the climbing passages and give space the 
vagaries his diverse companions. English readers would find the heights more con- 
genial feet than metres, and could with better maps. Fortunately Dhaulagiri 
constructed, most noble, mountain. Noyce 


HISTOIRE L’OCEAN INDIEN. Paris: Presses 

Universitaires France, 1961. inches; 286 pages; maps. 
The editors the series d’Outre which this volume appears, have set 
the author really impossible task write the history region which not unity, 
even the sense which the Mediterranean can called one, but merely part 
the Ocean and its surrounding shores across and along which various racial, cultural, 
political and economic movements have taken place—movements, moreover, which 
most cases originated elsewhere and cannot described without reference the 
history other regions. 

Faced with these difficulties and with the further difficulty that, complains, 
even the later events are still imperfectly documented compared with similar events 
elsewhere, Toussaint has made good job could expected. con- 
cise and logical and not unduly given theorizing (though there are occasional signs 
that has.read too much and when mentions the theories others his 
usual comment that they are interesting but not proven. has read widely and 
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uses his authorities reach interesting and sometimes novel conclusions—for example, 
that, notwithstanding the efforts the Portuguese and the Dutch and English East 
India Companies, the trade between Europe and the Indies remained, well 
the eighteenth century, essentially what Gibbon’s words had been Roman 
times, “‘splendid and commerce luxuries. 

the end the book the effort summarize the recent histories all the 
countries bordering the Indian Ocean leads certain lack balance and accuracy, 
These later chapters, too, contain number odd statements—for example, that the 
occupation Singapore led the conquest Burma, that the real cause the Boer 
War was the building the railway from Johannesburg Marques, that 
des classes laborieuses” India, due capita- 
lisme was cause the nineteenth century Indus- 
trialization did not make the Indian masses any poorer than they were before. What 
did was help cause great increase population and was this which led the 
Government approve the recruitment labour for plantations abroad. There 
also repetition the myth that the Antarctic continent was American 
These, however, are minor blemishes competent and interesting work. 

There are three useful sketch-maps, showing the region the Greco-Roman era, 
the Middle Ages and modern times respectively, bibliography and chrono- 
logical table. 


INFORMATION SARAWAK. Compiled the Sarawak Information Service, 
Kuching: Borneo Literature Bureau, inches; pages; maps. 
Information Sarawak readable booklet giving information and facts vital 
visitor potential business investor. divided into four sections, undef the head- 
ings economy”, for visitors” and 

gazetteer’’; includes appendices and three maps. 

The first section deals with such subjects community development and education 
which, fact, are covered more detail the annual report each year. More could 
said with advantage about the people—one the most diverse and interesting 
South-east Asia. They are too easily dismissed into compartments: one learns little 
about the Kayans except that they were great rivals the Ibans, longhouse 
and class-conscious and aristocratic—surely most inadequate and misleading 
tion. The historical sketch, within the limits space, fair and accurate and the 
glimpses gives the country, coupled with the notes the people, ought make 
readers want more information. The section the economy good, its way, yet 
again much annual report material; the most useful part this section the 
Business Directory. 

The very short for chapter makes plain that Sarawak 
tourist resort but worth visit for the more discerning traveller. The District 
Gazeteer factual, geographical account the five districts the country and the 
appendices include some useful facts. Chinese food, the main type found 
bazaars and restaurants, illustrated Chinese characters with the English equivalent 
alongside; hotels with the number rooms and prices are listed for all the main 
centres; and much else interest the newcomer clearly set out. The value 
Information Sarawak that assembles short and easy-to-consult 
mass facts that otherwise could only found reference half dozen authorities. 

Guy ARNOLD 


AFRICA 


THE PHYSIOGRAPHY NORTHERN ETHIOPIA. 
text-figures. 


Students African natural science have long been aware the scarce number 
works dealing with the Ethiopian region, especially the fields geology and 
graphy. therefore pleasure welcome Dr. Abul-Haggag’s book, which deals 
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summarily with the geomorphology area some 25,000 sq. km. centred 
Asmara. The book presented three parts. 

The first part, dealing with basic geology, very largely based the previous con- 
clusions Italian geologists, especially Giotto Dainelli, whose belated recognition 
English-speaking geologists, particularly regarding the latter’s frequent misconcep- 
tions over the Mesozoic and Tertiary geology Ethiopia, applauded. 
However, the author seems not clear the interrelationships the Mesozoic 
formations thus, where states (p. 19, that “only the sandstone occurs our 
not stated which sandstone formation referred to, nor the precise 
nature the Eritrean Sandstone brought out relation the Adigrat and Upper 
Sandstone formations. Some minor errors include the misplaced description the 
Trap Series lavas under the chapter heading great tectonic the failure 
recognize the slight but definite unconformity between the Upper Sandstone and 
the Trap Series which increases westwards; the alleged irregular superposition 
basalts and more silicic lavas within the Trap Series; and, despite the author’s state- 
ment 31, the base the Trap Series nowhere exposed south-eastern Shoa. 

The second part the book, entitled the most satis- 
factory and original the three, and evidently the author’s Five 
chapters (not six, the publisher’s cover note states) deal with the seven physio- 
graphic provinces into which the region described subdivided, witness the 
characteristic diversity the Ethiopian landscape. 

Part three, dealing with denudation chronology, liable prove the most disputed 
section the book. Yet, following Dainelli, the author convincingly shows that only 
one, very slow and still uncompleted erosion cycle has been operation since the 
Upper Eocene uplift the Arabo-Ethiopian Swell. The dangers interpreting sup- 
posed erosion levels country formed sub-horizontal strata are strongly emphasized. 

Apart from the general use the first person plural pronoun, the book contains 
number small irritations. Thus, Figure fact fails show complete section 
the Jurassic formations Tigre. scale given, for example, Figure 58, which 
indeed hardly worth reproducing. the captions Figures and 
should substituted for “‘dip”. the outmoded provincial name 
employed. Nor the spelling place-names consistent: Scira (Italian) changed 
Swera, but Gimma (Italian) not accordingly changed Jimma. This little book, 
excellently printed and presented, is, hoped, the precursor many other 
works Ethiopian geomorphology. The reviewer also hopes that future prices will 
somewhat less than 42s per 170 lightly printed pages. 


JOURNEES D’INFORMATIONS MEDICO-SOCIALES SAHARIENNES: 
Comité Coordination Scientifique Sahara. Paris: Arts Métiers 
1960. inches; 248 pages; graphs, photographs, maps 

With increasing attention being focused present and potential developments the 

Sahara, and the scope and importance medical geography, this volume par- 

ticular interest. the proceedings conference held Paris 1959 discuss 

various problems human ecology desert environment. The main contributions 
were made medical workers and were concerned with both the physiological and 
psychological aspects life and work the Sahara and under similar conditions else- 
where, and with the organizations available cope with the problems that arise. Both 
the indigenous (employed labourers) and the expatriate (European, and employed 
skilled labour) populations were considered. Among the former malaria and syphilis 
are longer the scourges that they were, but tuberculosis and eye troubles are still 
serious problems. These medical matters are considered themselves relation 
physical and human factors which are important the influences which they exert. 
addition, the first section the proceedings there series papers which deals 
specifically with some these factors—Saharan climate, vegetation, water supply, 
population and pastoralism, for example. Dr. Douglas Lee one the 
concluding papers emphasizes the importance ecological approach, which 
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problems are attacked simultaneously from their several causes, instead addition 
the usual scientific analysis one action time”. Geographers will sym- 
pathy with this point view and those interested medical geography will find much 
for them this volume. All the papers, except two, are French and for each there 
are summaries French and English. disappointing, and inexcusable (especially 
since UNESCO was associated with the conference), find that the latter are 
generally poor and often grossly inaccurate. MANSELL PROTHERO 


LES MEKHADMA: étude sur d’un groupe humain dans Sahara 
moderne, effectuée par Centre d’Etudes d’Informations dans les Zones Arides, 
Comité Coordination Scientifique Sahara. Paris: Arts Métiers Graphiques, 
1961. inches; 224 pages; maps, plates, text-figures. 

The Mekhadma are ethnic group some 5000 souls living the Wargla area, 

that say the vicinity the Hassi Mesaoud (80 km.) and Hassi R’Mel (220 

oil development. For this reason the Centre for Studies and Information Human 

Development Problems the Arid Zones (of Africa) was chosen the French 

for the Scientific Coordination the Sahara conduct intensive in- 

vestigation into the Mekhadma today and consider their adaptation the future, 

The product has been this study well qualified social and physical anthropologists, 

supported mass statistics, tabulations elaborate intelligence tests, economic 

and medical data, which make the book valuable record research, but otherwise 
largely unreadable except specialist, section section, according his narrower 
interests. 

common with several recent books Northern and other parts Africa this 
compilation provides only bare minimum, one page, the history, and nothing 
about the ethnology geographical conditions the Mekhadma. The reader told 
that the Mekhadma are either tribe highly Arabized Zenata Berbers, tribe 
the Arabs who migrated into Africa the eleventh century, that their name 
subordination other nomadic peoples, and that they came Wargla not before the 
mid-seventeenth century. appears that they are patriarchal with surviving class 
tradition nobles, freemen and serfs that they are, mainly for economic reasons, 
largely monogamous, and from having been nomadic pastoralists over limited ranges 
are, force circumstances and under political and economic pressure from the 
French authorities, becoming more and more settled the immediate vicinity 
Wargla where artesian water has made extensive irrigated gardens possible. The 
Mekhadma population has increased from 3650 1936 4300 1955 and probably 
5000 1957. They account for per cent. the population the “Annexe” 
Wargla. 

Today only about per cent. the Mekhadma are nomadic pastoralists, with 
owned camels and goats but growing extent tended herdsmen; there are also 
the semi-nomads who buy stock when pastures are good. The remainder are 
agriculturalists gainfully employed trades, and now the oil industry. One 
interesting and amusing development modern nomadism the employment 
motor transport supply water, fuel and goods pasturing tribesmen. While the 
nomadic pastoral way life evidently declining, and rapidly, the authors the 
book emphasize, heavy type, immense effort which have accomplished 
the industrial equipment the Sahara connotes its counterpart policy for 
The implication, course, that irrigated garden cultivation can never 
expect achieve more than family subsistence level the area, whereas pastures 
with improved water supplies and grazing could, vast areas the Sahara, 
surplus animal proteins. 

pity that this book co:.tains nothing the geography, physiology 
tology the area even summary form nothing the history, traditions, eth 
nology the people, and nothing about their language dialect customs. ‘The 
numerous illustrations are well produced the three line-maps are adequate but not 
outstanding quality. There is, usual French books, index. RENNELL 
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PLANTATION AND VILLAGE THE CAMEROONS: some economic and 
social studies. ARDENER, SHIRLEY ARDENER, WARMINGTON. With 

contribution Ruel. London: Oxford University Press for the Nigerian 

Institute Social and Economic Research, 1960. inches; xxi+435 pages; 

maps, plates, tables, appendices. 50s 
This important suggests lines inquiry and methods analysis which 
might profitably pursued other parts West Africa where migrant labour for crop 
production occurs; contribution our knowledge area for which there 
little published information gives detailed study the problems labour employ- 
ment the plantations controlled the Cameroons Development Corporation. The 
Corporation was established 1947 and represents the most important employer 
labour and producer bananas, rubber and palm products for export the territory. 
The need for sociological and economic investigation labour problems was early 
recognized and was sponsored the Institute Ibadan Professor Richardson 
directed and coordinated the research; Mr. and Mrs. Ardener, who worked the area 
from 1953 1955, wete responsible for the study the social and demographic aspects 
labour the plantations and for the tribal background sources supply, especially 
Bamenda and Victoria; Mr. Warmington, economist, dealt with the industrial 
structure plantations—organization work, wages, employment histories, patterns 
expenditure and on. The present volume shortened but up-to-date version 
report written 1955 for the administration and management. Despite 
the number contributors unified study which immensely detailed, meticu- 
lously documented and scholarly its generalizations. 

The plantations draw their labour from the Southern Cameroons and from extra- 
territorial areas. 1926 about half the labour force 10,000 came from the French 
Cameroons, but since then the proportion has dwindled about per cent. the 
other hand, Nigerians (mostly Ibo and Ibibio), who were relatively few before 1934, 
accounted for about per cent. 1955. The contingent from the Southern Came- 
roons has remained fairly constant; time did exceed per cent. and has 
tended remain round about per cent. One anomaly the local situation has been 
the relatively high proportion workers drawn from the smaller ethnic groups, 
tendency which has the whole been intensified recent years the development 
banana Cooperatives among the Bakweri Victoria and coffee production and 
expansion trade the Bamenda plateau. Along with the expansion peasant pro- 
duction export crops, which likely affect the flow labour locally, the constitu- 
tional changes following the decision the people the Southern Cameroons 
federate with the Cameroons Republic will also have repercussions. hoped 
that the stabilization political relations with Nigeria will diminish anti-Ibo senti- 
ment and that there decrease labour from Nigeria; but, this does occur, 
the balance will have sought what was formerly the French Cameroons. may 
that the abolition political boundaries will facilitate flow labour, but the 
crucial factor would seem the implementation the recommendations made 
the authors for improvement conditions the plantations—higher wages, 
better diet and decrease the cost food. Whatever happens, this book, with its 
detailed analysis the factors influencing the flow labour, and its examination the 
ethnic composition the labour force relation home background, will prove 
indispensable for the planning future policy. KABERRY 


GHANA POPULATION ATLAS. Edinburgh: Thomas Nelson for 
the University College Ghana, 1960. inches; pages maps, pages text 
50s 

The last decade has seen tremendous change the interest scholars Africa and 

the nature geographical publications. More generalized works have given place 

studies great detail and such study which Dr. Hilton presents, for this not 
just atlas. With considerable text contribution both the regional geo- 
Africa and demography. Dr. Hilton has spent many years population 
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research Ghana and writes with the authority his experience. Without the 
mination his commentary more than half the value the maps would lost. The 
maps themselves are presented show the changes population distribution since 
1921, and include addition maps 1908 and 1953, cocoa produc- 
tion 1928 and 1950 and the layout the Volta River project. The text con- 
cerned not only with the detailed description population distribution and migration, 
but includes considerable discussion factors with quotations from census reports 
and from other observers. The chief problem the mapping Ghana’s population 
the nature the census material. Dr. Hilton observes, population map can 
more accurate than its The problem accuracy discussed, but one feels that 
might have been discussed even greater length and some attempt made estimate 
error the basis experience and long study the problems involved. The 1921 
figures appear very doubtful, but how much nearer the truth are the 1931 and 
1948 figures? Again, the whole the 1921 and 1931 were under- 
estimates, how much the increase population shown due census error? The 
problem the maps showing annual percentage increase decrease population 
that they depend two censuses. places the meaning not clear and the text 
needs amplification as, for example, when the comment made migration “that 
comparison migrants with certain age groups rather than with tribal totals 
truer One surprised that fuller use was not made Kuczynski’s 
invaluable work and that there reference Jean Rouch’s study migration into 
Ghana from neighbouring territories. should ever become possible increase the 
number maps printed the atlas, some illustration the more important factors, 
such the distribution tsetse fly and porous sandstones, and the incidence cer- 
tain diseases, would greatly assist study. 


THE KNIGHTS BORNU. London: Hodder and Stough- 
ton, 1961. inches; 158 pages; maps and plates. 16s 
SAGA THE NIGER. London: Hale, 1961. inches; 

158 pages; maps and plates. 16s 
Two recent visitors the West African Sudan have produced talented descriptions 
portion the Chad basin and the Niger valley. Douglas Botting, former chair- 
man the Oxford University Exploration Club, has flair for pen portraits and The 
Knights, which describes Bornu horsemen only six pages, composed mainly 
sketches people and places. record brief visit with well depicted local 
colour the book most readable, but lacks depth. The author went Lake Chad 
make television film urged compulsion off somewhere, any- 
where” and the result rather number motion picture interesting yet 
somewhat superficial. There are some fragments history and some quotations from 
explorers the last century, but here are neither Bornu nor the Knights, but the high- 
lights quick tour. 

would have been interesting compare the two portions the West African 
Sudan described, but Botting’s book concerned with only small area marginal 
Lake Chad, whilst Owen’s account concerned with the route followed Mungo 
Park from the Gambia via the Upper Niger Valley the Bussa Rapids, and thence 
the Landers’ route the delta. Again, the two authors are different their approach 
description, their choice features, that comparison becomes extremely difficult. 
Owen professional lecturer, tour for several months learn something Park’s 
experience. Partly order follow Park’s route more closely and partly order 
endure something the explorer’s hardships, the author walked some the distance 
and eventually shot the rapids canoe. Owen’s book lacks something perhaps 
descriptive power. There less sensation, less magnification small but instructive 
incident, yet there abundance detail and greater depth, which may owe some- 
thing the longer visit and earlier journeys Africa. The comparison between the 
present scene and Park’s descriptions makes this more than just travel book. One 
would have liked learn more Guinea under its new regime, but perhaps the 
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author’s notes suffered from the nature his enforced visit temporary prisoner, 
for infringing entry regulations. One brief criticism—manioc may hardly described 


ZAMBEZIA AND MATABELELAND THE SEVENTIES: The narrative 
Frederick Hugh Barber (1875 and 1877-8) and The journal Richard Frewen 
(1877-8). Edited Epwarp The Robins Series, no. London: 
Chatto and Windus for the Rhodes-Livingstone Museum, 1960. inches; 212 
pages; maps and plates. 45s 

LIVINGSTONE’S PRIVATE JOURNALS 1851-1853. Edited 
London: Chatto and Windus, 1960. inches; 341 pages; maps and facsimile 
text-figures. 

The Trustees the Rhodes-Livingstone Museum Northern Rhodesia are 

congratulated the inception the Robins Series, which will include not only 

journals early travellers but the results researches “‘in the fields the natural 
sciences and the humanities” south Central Africa. Among projected titles 

Prehistoric hunting cultures the Central African Dr. Desmond Clark, general 

editor the series, and The diaries Richard Thornton two volumes, edited 

Fosbrook (vol. and Tabler (vol. 2). 

Edward Tabler, with his special knowledge the pre-pioneer period Southern 
Rhodesia, was also the obvious choice edit the first volume the series. Handsomely 
produced and limited 1000 copies, contains two vividly contrasted journals. 
Frederick Hugh Barber was born 1847 Grahamstown, Cape Colony, pioneer 
stock. and his brother Henry, both Fellows the R.G.S., were turn diamond 
prospectors, ostrich farmers and big-game hunters; Fred Barber served for time 
the Police and both were adventurers the true sense the word. Fred was good 
amateur artist and, although had literary gifts, brings sharply life the land- 
scapes and people knew when travelling with his brother Matabeleland. 
amount scholarly reconstruction can equal the impact the observations made 
early visitors unknown country. Take Barber’s first sight Lobengula: ““The burly 
potentate sitting top small rocky eminence, while below and about him, 
perched upon their hams, were about forty majakas (young soldiers), his body guard. 
was evident that the King was good humour, they were chattering and laughing 
and noisily discoursing. [He] chaffingly asked were not frightened 
into the hunting country, that lions and elephants were dangerous things shoot. 
After while got and invited the kraal drink beer and have something 
strode along, followed his shouting and singing majakas, could 
not but admire his jaunty and dignified carriage.” 

Richard Frewen travelled over much the same ground the Barbers, but 
amore different character could hardly found. His was old and influential 
family Sussex, and had the money travel where and how liked. and his 
brother became well known later life pioneer ranchers large scale Wyoming. 
Frewen travelled north the Victoria Falls during 1877-8, frequently falling foul 
the local people and rather spoiling the market for travellers who came after, including 
Fred Barber. Impatient and opinionated, with upper-class prejudices which made him 
unpopular the free and easy Africa those days, Frewen records that was 
appointed with every thing except the Victoria 

The writings David Livingstone are still the finest first-hand accounts Africa 
was originally seen European eyes. Livingstone’s private journals contain the notes 
jotted down during his two journeys north-west Rhodesia and cover the 
same ground Chapters Missionary travels and researches South Africa. 
Dr. Schapera points out his introduction, however, that the journals provide more 
than the basis the published work, which they supplement occasionally correct. 
Livingstone emerges from these contemporary and spontaneous notes more 
observer nature than geographer and explorer; the missionary also much 
the fore. Interesting light thrown his personal life, too, particularly letter 
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from Mrs. Moffat which copied into his working notebook. this, his mother-in- 
law reproaches him for taking his wife and dear children” 
expedition” knowing that another baby was the way. Entered under the letter are 
Livingstone’s rather naive self-justifications, mentioning one the blessings 
Providence his venture “the two bottles Port Wine presented Mrss. Shelley 
and from convinced teetotaller. have here the kind thing which 
makes modern generation, unsympathetic alike missionary endeavour and moral 
fervour, impatient with Livingstone. Nevertheless, serious study his life and work 
leaves his stature undiminished, and rivals for his unique fame fail impress when 
compared with this Colossus man, walking across the Dark Continent with 
handful Africans who rejoiced that they were and Livingstone’s 
friends. MIDDLETON 


SHADOWS THE GRASS. London: Michael 1960. 
inches; 106 pages; plates. 10s 
Izak Dinesen better known Baroness Blixen, the Danish authoress Out 
Africa, which was published 1937. Her latest book consists four episodes which 
some the people encountered Out Africa are met again. Though each episode 
has central theme, they are all used express the authoress’s deep feeling for the 
Kenya she knew between the wars, and for her African servants and neighbours. 
some ways the book makes curious reading the light present-day events, yet 
Baroness Blixen reaches deeper into the African mind than most Europeans, and 
respects what she finds. There some resemblance between the authoress’s view 
Africa and that Laurens van der Post. Both are attracted the mystical approach, 
and Baroness Blixen’s case this occasionally leads somewhat startling generaliza- 
tions. lion hunt, she says, “‘is affair perfect harmony, deep, burning mutual 
desire and reverence between two truthful and undaunted creatures the same wave- 
and there good deal more this kind thing. Whether one feels 
true not depends presumably one’s own “‘wavelength” and those who are 
sympathy with this way thinking will gain even more from what any standards 
well written book. Rosin 


LIMURIA, the Lesser Dependencies Mauritius. London: 
Oxford University Press, 1961. inches; xii+ 308 pages; maps, photographs, 
bibliography, index. 35s 

Limuria the name given continent which supposedly existed the south- 

western Indian Ocean. The clusters tiny atolls which comprise the lesser 

dependencies Mauritius (the island Rodrigues, square miles, the greater 
dependency) have been called the peaks Limuria. Sir Robert Scott, former 

Governor Mauritius, does not press the theory the hypothetical continent, but 

uses the name convenient label under which group these widely scattered 

islands. 

The book divided into two parts: the first deals with the geographical and his- 
torical setting the dependencies. suffers from attempting make central 
fact peripheral. The lesser dependencies played little part the historical develop- 
ment the area. They were regarded chiefly navigational hazards and later con- 
cessions for guano and copra. Thus the first part the book, nearly two-thirds the 
whole, concerned not much with Limuria with the history Mauritius, the 
struggle between the English and French dominate the trade routes the east, and 
the suppression slavery. not until page 142, with the description Leduc’s 
settlement Agalega 1827, that get any clear picture what any the 
dependencies must have been like the past. 

The second part retails the author’s own visit the dependencies official tour. 

given description the appearance the islands and rather cursory impres- 

sion the inhabitants. There good deal about formal administrative arrangements, 

there was part one, but very little about the way people actually manage their 
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affairs. charming postscript, which should have been preface, the author explains 
how came write the book and makes plea for the understanding the islanders. 
not really understand them from this book, but remains important source 
information the background these little known and highly colourful islands. 

BurTON BENEDICT 


THE DAWN AFRICAN HISTORY. Ed. London: Oxford 
University Press, 1961. inches; 103 pages; maps and plates. 
There has been surge interest African history recent years, not only coun- 
tries confronted newly independent African nations intent playing influential 
part world affairs, but also Africa itself, increasingly conscious and proud its 
historic heritage. What important now that this heritage should properly under- 
stood, that should studied and presented free from the clouds propaganda and 
tendentious argument which often obscure the African scene. With all the academic 
effort now being devoted African history, some general introduction was called for 
and this just what Dr. Oliver has provided this small book, all but three whose 
fourteen chapters were originally broadcast talks the General Overseas Service 
the B.B.C. Prefaced forceful introduction Sir Mortimer Wheeler, and each the 
work specialist, these chapters range broadly over Africa and over much African 
history from the ancient kingdoms the Nile Valley and Ethiopia medieval and 
modern times. coverage they are unequal. Despite concluding chapter Dr. 
Oliver himself ““The African achievement” they give the impression, moreover, 
being somewhat loosely strung together. Even so, the whole serves useful and 
readable introduction (especially regards the contribution archaeology African 
history) subject not only academic but practical importance world where 
the African nations have come stay. 


NORTH AND SOUTH AMERICA 


NORTH AMERICA: regional geography. London: Oxford 
University Press, 1960. inches; pages; maps, plates. 37s 
Both geography students and the general reader, seeking readable and vigorously 
written text-book North America, will find this book acceptable combination 
the familiar and the new. spite the sub-title, only little more than half the 
book deals with regional geography. The first part summary the physical back- 
ground, following well known American sources, succeeded summary popula- 
tion elements and distributions. The next five chapters develop the author’s main 
interest, viz. economic geography. the formative factor the American 
farm economy was once cheapness land, now expense dry 
farming, Paterson suggests that the new techniques developed since the drought years 
and soil erosion the 1930’s simply make dangerously possible what ought not 
done (p. 106). suggested that the newest phases American indus- 
trialization are explicable less terms geography and more terms the social 
sciences, notably the car and textile industries. reviewing recent population 
changes, highly significant Canada that, whereas Ontario-Quebec gained 
per cent. increase between 1941 and 1956, largely the chief urban centres, British 
Columbia recorded gain per cent. the prairie province Saskatchewan showed 
aloss 15,000 people, though this trend has now been halted the recent spectacular 
growth the oil and natural gas industry. similar recession notable the States 
the American Great Plains, which Texas and Arizona offer striking contrasts. 
1951, over half the population the U.S.A. million) lived one the 170 
“Standard Metropolitan Areas”. weak feature the book the cartography; many 
the maps serve merely for place-name location, while others are too generalized, 
Notably Figure showing the distribution industrial production workers States 
and Provinces, and again Figure which, plotting percentage changes the num- 
ber industrial production workers States, gives particularly distorted picture 
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the empty lands the arid West and the Canadian Shield. There are number 
striking photographs; references are given the ends chapters and index 


THE WINDSOR BORDER REGION: Canada’s southernmost frontier. Ed. 
ERNEST LAJEUNESSE, Toronto: The Champlain Society, 1961. 
pages; maps and plates 

The site modern Detroit the United States and Windsor Canada stra- 

tegic one. Lying athwart the Great Lawrence Waterway into the heart 

North America, commands the route from the Lower the Upper Lakes; also gives 

access both the Ohio—Mississippi valley contemporary U.S.A. and the inter- 

lake peninsula southernmost Canada. The collection documents this volume 
covers the transformation this rich region from Indian -wilderness fruitful 
settlement, culminating 1797 with the establishment the towns Sandwich and 

the British side the new international border. 

The between Lake Huron and Lake Erie was the focus struggles for 
possession the continental hinterland, first between the French and British and then 
between the British and Americans. The French formally took possession the lands 
Lake Erie 1669, and 1701 Cadillac established, bulwark and granary fora 
chain forts the Ohio, the remote outpost Detroit; has been continuously 
occupied ever since. wave French immigration the middle the eighteenth 
century laid the foundation the oldest white community the present Province 
Ontario, community which pre-dates the British conquest Quebec and which still 
forms French-speaking Catholic enclave, English-speaking, Protestant Pro- 
vince. 

After the capitulation Montreal 1760, Detroit passed from French British 
control with but little opposition from the French settlers. The resistance which Pon- 
tiac organized among the Indians was soon overcome and British government and 
bustling British-American trade firmly established. The American War Indepen- 
dence transferred the western and northern shores the Detroit river the United 
States, though the fort remained British hands until 1796. the end the war, 
1783, second surge settlement brought Loyalists British and German ancestry 
across the river into what now the south-western extremity Ontario; settlement 
spread inland from the waterfront, supported such innovations sailing vessels and 
watermills. Land surveys and systematic records came with the establishment law, 
order and elective government. new population and new technology transfigured 
the 

The publication the Champlain Society, its Ontario series, this collection 
documents, culled from wide variety sources and with lively and enlightening 
introduction, much more than local interest. The Windsor Border Region has 
been key point the westward thrust the North American frontier settlement; 


THE ST. LAWRENCE WATERWAY: study politics and diplomacy. 
Madison: University Wisconsin Press, 1961. 
inches; 381 pages; maps and plates. $6.00 

the sub-title suggests, this book deals with the political background the plans and 
proposals for the development the St. Lawrence Waterway, and other aspects are 
mentioned only where they have relevance this theme. Professor 
rigidly impartial approach has resulted book which primarily chronicle 
political events. such hardly geographical, and interest the geographer 
only marginally background material. 

The first five chapters the book summarize developments from 1700 
taking American and Canadian action separately. Throughout the period each country 
was still contemplating independent development, and late 1900 the hostility and 
mutual suspicion the two governments meant that military considerations could not 
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disregarded. The next thirteen chapters deal chronologically with the relatively 
short periods from two nine years each, taking the story from 1902 the first 
shipping season the Seaway 1959. here that the gradual acceptance the 
need for joint cooperation and the even slower translation that need into action 
traced. The author has succeeded these chapters bringing life the political 
difficulties which the Seaway’s proponents had overcome, even after they had con- 
vinced officials the two governments the need for development. These difficulties 
included such considerations electioneering campaigns and Provincial rights 
Canada, and strong anti-Seaway lobbying and political controversies the United 
ves States. the final chapter the author gives masterly summary conclusions 
reached, and hints that further development the Waterway, although inevitable, 
undoubtedly face political hazards similar those which retarded action the 
tful 
and The impartiality the book, though its favour, sometimes irritating, and one 
longs times see active argument about some the controversial issues which the 
for Waterway became involved, such Federal versus State Provincial rights, the need 
hen for regional planning irrespective political boundaries, and the case for private 
public development. But was not the author’s purpose enter these broader fields; 
ora planted his feet firmly the ground, and being realist has vividly portrayed 
usly the hazards the political arena, even for widely accepted and logical need the 
development the St. Lawrence Waterway. HUMPHRYS 
THE FINGER LAKES REGION, ITS ORIGIN AND NATURE. von 
Pro- ENGELN. Ithaca, Cornell University Press; London: Oxford University Press, 
1961. inches; 401 pages; maps and plates. 35s 
itish The twelve Finger Lakes Central New York are etched across the gently dipping 
Pon- strata the Northern Appalachian peneplain belt lying between the headwaters 
and the Susquehanna and the great drumlin zone south Lake Ontario. The front the 
pen- Laurentide Ice Sheet advanced to, and over, the series north-facing cuestas 
developed pre-glacially the northern part the area. The ice thus moved wide 
north-facing valleys, such those the Seneca and Cayuga, and transformed them 
estry into glacial troughs. Professor von Engeln, writing enthusiastically area which 
ment has intimate knowledge, illustrates clearly the fundamental importance the 
topography and pre-glacial drainage patterns, and then presents discussions 
‘law, series selected topics, such the development hanging valleys and through val- 
gradually building the complex picture the present regional geomorph- 
which the influences glacial erosion and deposition are closely inter- 
onof woven. The discussion features such the smaller interglacial and post-glacial 
gorges, based much detailed field-work, especially interesting. 
has The book intended both for the layman and the specialist, and definitions are 
nent; given all technical terms and there much basic explanation well known 
Spry phenomena. Unfortunately the style tends very cumbersome and repetitive. 
Occasionally there are misleadingly loose generalizations. they come 
out from under the ice flow along the upper surface the ice, are burdened 
9x6 capacity with rock debris’’, 111.) All early glaciologists are said have regarded 
glaciers rigid crystalline masses (p. 43). The extrusion flow hypothesis appears 
accepted the final word (p. and 49), and the assumption that climatic conditions 
atthe margins the Laurentide Ice Sheet were necessarily comparable with those 
Alaska and Iceland today (p, seems rash, does the acceptance the subaerial 
cle origin submarine canyons and the consequent topographical explanation ice ages 
apher 126-30). Some the more complex explanations would easier follow with 
more maps and diagrams, and certain illustrations could usefully have included indica- 
1902, tions scale and orientation. 
The value the book enhanced series excellent photographs. The direc- 
tions good viewpoints and the suggested excursions are valuable addition for those 


visit the Finger Lakes. Jean GROVE 
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PRIVATE GRAZING AND PUBLIC LANDS. Chicago: 
University Chicago Press, 1960. inches; xi+292 pages; maps and plates, 
76s 

Judging from his concluding chapter, Mr. Calef’s main concern writing this book 
was examine the administration that public domain land the western United 
States which leased the ranching industry under the provisions the Taylor 
Grazing Act 1934. finds many deficiencies and makes many recommendations 
for achieving both the declared aims the Act and his own conception satisfac- 
tory situation. This aspect the book may appear limited interest, but the 
insight into the American political system which presented cannot ignored 
students this any other socio/economic problem the United States. The book, 
therefore, particularly valuable because the attention focuses political and 
administrative influences the western rangelands and their ranching industry. 

Despite the author’s primary motive, succeeds producing something much 
more than plea for reform. presenting his case fully possible gives first- 
class account the country and detailed picture ranching technique and problems, 
deals lucidly with the industry successful human response difficult environ- 
ment, and certainly dispels any notion that ranching primitive type economic 
activity. The book illustrates how the area, its people and its traditional way life, 
are being affected relatively new influences such irrigation, tourism and conser- 
vation practices, but leaves doubt the reader’s mind that the range-cattle 
industry with its attendant individualism (and perhaps tinge the old law- 
lessness) that gives the area its distinctive character. Other works have said more about 
certain aspects the country and its human activities, but would difficult find 
better balanced study region than presented this book—despite the limita- 
tions implied its title. conceivable that specialists many fields might have 
tackled Mr. Calef’s main theme (economists, conservationists, historians and political 
scientists immediately spring mind) and interesting speculate their alterna- 
tive approaches. However, hard imagine any them introducing many 
relevant threads into the discussion, for this essentially the geographical approach 
specific problem and treatment which this reviewer cannot fault. 

The nineteen plates contained the book are not remarkable for their clarity. This 
may due the quality the paper, though quite possible that the photographers 
came against the usual technical problem producing good negatives rela- 
tively featureless country with glaring light. Whatever the reason, the photographs 
show practically detail the vegetation, though they capture something the 
atmosphere the High Plains and Rocky Mountain Basins. 


WESTWARD EXPANSION: history the American Frontier. 
BILLINGTON. 2nd edition. New York: Macmillan, 1960. inches; 893 pages; 
maps. 56s 

ARMY EXPLORATION THE AMERICAN WEST, 1803-1863. 
New York: Yale University Press, 1959. inches; 509 pages; folding 
maps pocket. 52s 

1893, Turner read his classic paper “the significance the frontier 

American the Chicago meeting the American Historical Association. 

argued cogently that the European heritage accounted only for the similarities between 

European and American society and that the differences, hitherto neglected histor- 

ians, could explained the environment the United States. Turner believed 

that the most unique feature that environment was presence area free 
land the western edge the advancing Professor 
book, first published 1949, work almost filial piety towards Turner. Inhis 
own words, “attempts follow the pattern that Frederick Jackson Turner might 
have used had ever compressed his voluminous researches the American 
within one volume. his teaching, Professor Turner stressed the geographic con- 
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tinuity the settlement process rather than the viewed American 
expansion series conquests which physiographic province after physiographic 
province was overrun westward-moving Turner also believed that the 
differing civilizations which resulted from the interaction man and nature the 
various regions, “sections”’ called them, the United States, accounted for the 
“sectional” conflicts that were the bane the country long after the frontier had ended. 
The Turner thesis has been explored criticized numerous American historians 
attacks Turner’s views became more serious after his death 1932. But recent 
years there has been swing the pendulum Turner’s favour and Professor Billing- 
ton’s work has given the swing added momentum. This long book written with 
admirable lucidity and eminently readable. bibliography over ninety pages, 
oddly described Note’’, invaluable guide further study 
the topics discussed Billington. Both Turner and Billington have approached their 
subject truly geographical spirit the latter’s book eighty-nine maps. 

The second book under review more specialized character and deals with only 
one aspect westward expansion. Its author indeed complains that Professor Billing- 
ton another work, The Far Western Frontier, 1830-1860 (1956), minimized the part 
played government the frontier. Dr. Goetzmann sets out fill this gap left 
most western historians his aim describe, analyse, and evaluate the role played 
the U.S. Army exploring the trans-Mississippi West, and particular the role 
the Topographical Engineers between the years 1838 and 1863—a time which covers 
the entire independent life that Corps.” After the Civil War, which members 
the Corps fought either side, the Corps was once again merged the Corps 
Engineers and lost its separate identity. 

The Men” who acted trappers, hunters scouts were indeed the 
pathfinders the West. can noted passing that Professor Billington’s in- 
lecture Harmsworth Professor American History Oxford The 
American Frontiersman (1954) gives short but vivid description the Mountain 
Men and the persuasive influence environment every aspect their lives. But 
the Mountain Men not deserve the whole credit for the exploration the West; 
they must share with the official explorers employed the Federal Government. 
From 1838 until 1863, there was being branch the Army called the Corps 
Topographical Engineers its total complement any one time was about thirty-six 
officers. roster this Corps includes such men Abert, Stephen Long, 
Howard Stansbury, William Emory, John Frémont, John Gunnison, 
Warren and others, whose names are perpetuated the rivers and mountains 
the Far West. Nearly all the officers the Corps Topographical Engineers had 
been trained West Point; most them had made contacts with leading American 
scientists and had studied recent European scientific ideas. Geographical discovery 
was not the only function this well trained body men. They were expected 
record all the natural phenomena the West fully possible. They made the first 
truly scientific maps the West they surveyed the national and, siting 
and constructing waggon roads across the continent, they promoted the advance 
settlement. Dr. Goetzmann has himself retraced many the trails taken the 
Topographical Engineers and tells the story the famous Corps with zest. few 
facsimiles maps made the Corps are included folder Dr. Goetzmann’s 
book, which also well provided with maps routes and boundaries. Both books 
under review should regarded essential reading the student the historical 
geography the United States. GILBERT 


SEEDTIME THE CUMBERLAND. New York: 
Macmillan, 1960. inches; xviii+ 449 pages; maps. 

this book Mrs. Arnow has recreated the minutiae life during the exploration and 

settlement the Cumberland Valley, left bank tributary the Ohio, the begin- 

ning the century. The emphasis very much the people, and although 

there little new unexpected, valuable have confirmation carefully and 
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painstakingly abstracted from original sources such great detail. The reader soon 
realizes that the book very much labour love, and that the writer utterly 
absorbed the area and way life which has now disappeared. This certainly 
makes the story entertaining well instructive, though there tendency for those 
unfamiliar with the area become rather lost the author switches from place 
place. 

Chapter one the book devoted introducing the people and the area which 
they lived. This followed section the geology, obviously written non- 
geologist for non-geologists, shown the description fossils page 24. 
Succeeding chapters deal descriptive manner with the local archaeology, and with 
the early explorers, particularly the French. Chapter five gives excellent account 
how the Europeans moving into the area adapted themselves the American condi- 
tions which they met. This really the story learning live new environment 
which common denominator all pioneer peoples. There follow descriptions 
the hunters who roamed the valley from the then French controlled interior, the 
soldier-farmer settlers who established the first farms, and the problems political 
institutions and government relation the rights land. The last two 
provide very interesting background house furnishings, clothes, cooking and food, 
completing the story 1800. 

the epilogue the author perhaps draws out the essence the book and her philo- 
sophy where she says the settler that purely physical aspects his world were 
sense the least part The author thus idealist, and such has con- 
centrated those aspects life where ideas were the determining factor. doing 
this she has painted vivid picture the spirit early life the Cumberland. 


WORLD THE WANE. Translated John Russell. 
London: Hutchinson, 1961. inches; 404 pages; plates and line drawings. 


World the wane translation from the original French publication 
tropiques, four chapters the latter having been omitted. autobiography, 
travelogue and sociological analysis combined, and characterized philosophizing 
which, occasions, extraordinarily penetrating. 

autobiographer Professor Lévi-Strauss tells the story his academic training and 
life, how turned anthropologist and eventually arrived the University Paulo, 
Brazil, 1935, Professor Sociology. The wealth personal comment gives the 
book aura intimacy which times intriguing. Sometimes found this boring, 
as, for example, some seven pages devoted description of, and thoughts evoked by, 
sunset sea. travel book relates the story the voyage Brazil, the aspect 
Paulo 1935 and life there and Brazil generally. Varying landscapes, virgin 
forest, grassland, swamp and bush, are described whilst relating the course several 
journeys anthropological quest. Also included are all the characteristics tropical 
world invaded growing communities and communication this imagina- 
tive analysis well description. Unfortunately accompanied map which 
poor detail and hard find, since there reference its page number. 

The anthropological part World the wane begins third the way through. 
consists descriptions number Indian tribes visited and studied. full 
account each people being inappropriate this type book, Professor Lévi-Strauss 
has instead covered certain outstanding aspects the society and culture each and 
has analysed these detail. For example, the outstanding feature Caduveo society 
painting and tattoo patterns, marked, claims, dualism which may symbolic 
their culture and which seems represent artistically the type village organiza- 
tion found among the Bororo. hypothesis interesting one, unproved. The 
Nambikwara section contains most acute analysis the structure bands, the nature 
leadership and its relation economic life and marriage. 

Because considerable mixture this book which must inevitably 
mixed response. Containing the distilled wisdom one who has experienced and 
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suffered the course pursuing his chosen profession has memorable passages. 
would select the incident the Nambikwara Indian who sought write without under- 
standing and who puzzled over the meaning the symbols which elusively escaped 
him (p. 289); also, the best comment ever read the field anthropologist’s 
existence (pp. For the anthropologist least, book keep and read 
and re-read parts, but not consumed conscientiously from the first the last 
page. Auprey Butt 


Administrativas, Boletim No. 1958. inches; 194 pages; maps and plates 

Paulo: Faculdade Ciéncias Administrativas, Boletim No. 1959. 
inches; 241 pages; maps and plates 

The firm bond between the French academies and the University Paulo tradi- 

tional. these two scholarly monographs the Professor Human Geography 

Paulo, Dirceu Lino Mattos, that link clearly visible. Admirers Dion’s 

studies the French wine regions will find the study Roque and 

Jundiai familiar blend historical and environmental interpretation, while followers 

Deffontaines may see parallels the more general study the Baixa Mogiana region. 

some the themes betray French influence, the energy and industry with which 
Professor Lino Mattos has followed them through characteristically Paulista. The 
collation archival data the agriculture and agricultural environment these 
eastern regions the State has been supplemented three years field investigation. 
Indeed, the detailed maps individual sample properties are one the features 
both works and lend special authority the findings the role farm size, ownership 
and marketing organization and land use within the regions. general, the author 
regards both the specialized wine areas Roque and Jundiai and the more diver- 
sified system Baixa Mogiana better adapted the local climatic and edaphic con- 
ditions than the preceding economy” the época café. suggests that 
the agricultural pattern growing more complex, any rate moving towards 
rational complexity. 

Both studies are part new series research monographs from Paulo that 
promises throw more light one the most rapidly developing areas Latin 
America. Each volume mimeographed but firmly bound and very fully illustrated. 
HAGGETT 


DIE LANDSCHAFTEN VON NORDOST-HONDURAS. Auf Grund einer geo- 
graphischen Studienreise Jahre 1953. Gotha: VEB Hermann 
Haack, Geographisch-Kartographische Anstalt, 1959. (Petermanns geogr. Mitt. 
Nr. 268.) inches; 270 pages; plates, diagrams, maps and 
bibliography 

This book north-east Honduras gives the results eight months’ field-work Dr. 

Helbig 1953, which popular account has already been published (Von Mexiko 

bis zur Mosquitia. Kleine Entdeckungsreise Mittelamerika. Leipzig: Brockhaus, 

1958). Helbig’s route took him from the Tegucigalpa highlands, down the Rio 

Guayambre and the Guayape (both tributaries the Patuca) Juticalpa. From 

here crossed into the Rio Negro headwaters and made his way the coast 

Much his time was spent this Mosquito Coast, extending from almost 

Cape Dios, though was prevented from reaching the Wanks River 

facto Nicaraguan occupation its north bank. 

This study not, therefore, formal account the geography north-east 
Honduras; systematic geographic description the region through which the 
author travelled, which itself has little intrinsic unity. Three-quarters the text 
concerned with detailed descriptions the areas visited, which the coastal legoons 
and the Mosquito savannas are treated greatest detail. adequate accounts 
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these areas have hitherto been available, and Dr. Helbig’s work fills gap. Many 
interesting problems are raised, particularly regarding the origin the pine 
though much more work necessary before they can solved. Helbig follows Par. 
sons’s conclusions regarding the primarily edaphic control the lowland Mosquito 
pine savannas (one the wettest savanna areas the world), though without neglect- 
ing the effect fire. has less say about the ecology the upland pine forests, 
Work elsewhere Central America, such that Carl Johannessen (Geography the 
savannas interior Honduras. Berkeley, 1959), has stressed the importance fire the 
maintenance montane pine forest. Helbig also visited many the Carib and Indian 
settlements the Mosquito Coast, though adds little the work 

several short concluding chapters, Helbig attempts summarize his results 
climate, vegetation and economy. appendices gives his daily weather readings, 
useful botanical and zoological glossary, and Spanish and Mosquito word-lists. There 
bibliography several hundred items, thirty-nine photographs and several field 
sketches the text. topographical map scale 500,000 and maps geology, 
vegetation, population and economy scales are included. 

Quite apart from the usefulness this thorough geographical description, Dr. 
Helbig’s journey was also considerable feat itself. Landscapes north-east 
Honduras study the tradition Sapper and Termer and other German geo- 
graphers who have spent their lives Central America. Perhaps may stimulate 
English geographers pay attention much neglected coast, where British political 
influence was once dominant for over two hundred years. 


BRITISH HONDURAS: historical and contemporary survey. 
THE DIPLOMATIC HISTORY BRITISH HONDURAS 1638- 
1901. London: Oxford University Press for Royal Institute 
International Affairs, 1961. inches; 171 and 196 pages; maps. 18s and 

The history British Honduras according each these authors presents the same 

basic picture, but they treat from different aspects. Dr. Waddell’s book 

study the economic, social and political aspects the Colony the present day; 

Professor Humphreys’s painstaking work exhaustive examination the diplo- 

matic wranglings the nineteenth century carried out between the governments 

Britain, Mexico and Guatemala, under the suspicious and uneasily watchful eye 

the United States America. Dr. Waddell concerned with these matters also, but 

chiefly way setting the scene which introduce strangely improbable 
mélange humanity, alloy almost every race under the sun, unable for reasons 
historical, social, temperamental and climatic, balance its budget unaided handful 
sometimes spirited people, scarcely enough populate average-sized English 
market-town, yet vehemently demanding their independence. traces briefly the 
development the settlement from the early seventeenth century until its recognition 
Colony the late nineteenth, and then its sudden political adolescence the last 
fifteen years. this context discusses the land itself and its polyglot people, their 
aspirations and occupations, and their their social and political relations with 
their Central American neighbours, with the West Indies Federation and with Great 

Britain. Altogether this very informative handbook the contemporary com- 

munity British Honduras, adequately supplied with tables, and with four clear maps. 
Professor Humphreys’s book deals specifically with the sad record vacillation and 

inconclusiveness which has characterized the relations between Britain, Mexico and 

Guatemala the perpetual disputes over the delimitation the British settlement 

Honduras and the sovereignty over that territory. His account, although starting with 

Peter Wallace’s reputed settlement the coast near Belize 1638, deals chiefly with 

events during the nineteenth century. makes close examination the period 

between the dissolution Spanish authority Central America and the signing 

the Anglo-Guatemalan Convention 1859. Particular emphasis laid Article Vil 

this convention, which Britain agreed cooperate with Guatemala the 
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struction road from Guatemala City the “fittest place the Atlantic Coast 
near the Settlement Belize’’, inducement Guatemala abandon her claim 
sovereignty over the settlement. The indefiniteness this arrangement, and the 
degree verbal agreement upon which its interpretation depended, led endless 
complication and, together with frequent changes mind, impatient high-handedness, 
and financial embarrassments, the controversy still exists, but pity that Professor 
Humphreys does not trace its development beyond 1901. His exceptionally thorough 
treatment his topic makes this book most authoritative study, probably the fullest 
reasonably concise form, short reading the Archives British Honduras and the 
many and varied sources from which quotes frequently. His maps are not clear 
Dr. Waddell’s, but they are mostly facsimiles those used some the diplo- 
matic negotiations, they are useful illustrations the ways which confusion was 
caused. 


GEOGRAFIA ECONOMICA DEL PERU. Lima: Univer- 
sidad Nacional Mayor San Marcos, 1961. inches; 513 pages; maps and 
plates 

new version Dr. Emilio Romero’s economic geography Peru much 

First published 1930, was revised and brought date 1953, but 

this new edition represents almost complete rewriting. Chapters have been reor- 
ganized that more logical development from the physical and human background 
the economic geography the country possible. Work the last decade the 

geology and geomorphology the Andes has been summarized, though there are 

few important omissions. The section population has been drastically revised, not 

merely bring the figures population date, but also with eye fuller and 
more modern treatment demographic problems, including migration. Great atten- 
tion rightly paid agriculture and its problems. Irrigation schemes are outlined and 
there useful account the agriculture montafia settlements. The analysis 
unfamiliar terms used Peruvian farming and the careful attention paid throughout 
the explanation and listing unfamiliar native crops, fruits and foodstuffs worthy 
note. separate section devoted aspects Peruvian consumption foodstuffs and 
diet again value non-Peruvian students. What one misses, however, 
adequate analysis land tenures and farm sizes, obviously fundamental feature 

Peruvian agriculture, and regarded sufficiently important for consideration the 

1953 edition. Mining, sources fuel and power and the steel industry are discussed, 

but regrettable that there wider discussion Peruvian industrialization. 
general, this new edition, with its attention newer methods and techniques 

study, superimposed older tradition economic geography, marks the advance 
Peruvian geography the last decade. Although may lack consideration wider 
problems economic and regional development, remains, nevertheless, indis- 
pensable guide the basic facts Peruvian geography and challenge stimulating 
further research. There very useful bibliography; the maps are redrawn and 
better quality than the earlier edition; the book whole better produced, 
though English names and terms are often mis-spelt. 


THADDAEUS HAENKE. Joser Miinchen: Verlag Robert Lerche, 
1960. inches; 276 pages; maps, plates. DM. 19.50 
Haenke, Bohemian naturalist born 1761, one the neglected explorers the 
New World. his 28th year was appointed botanist Malaspina’s voyage round 
the World, but arrived Cadiz the expedition had departed. forthwith 
crossed the Atlantic independently, and eventually joined Malaspina Chile, after 
being wrecked the mouth the Rio Plata and losing all his papers. 
accompanied Malaspina along the West Coast America, and the Mariana, Philip- 
pine and Society Islands the Pacific. 1794 was back Chile and 1796 
settled the Province Cochabamba, Peru. There died suddenly 1817 
not all clear. According some reports perished Spanish 
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prison, according others from drinking poison inadvertently given him servant, 
Whilst Peru, Haenke published several works its natural history and that 
other regions South America which visited. Some his collections, mainly 
medicinal and economic plants, eventually reached the Prague Museum, where they 
are preserved, and the manuscript his del Peri, the first account the 
that country, the possession the British Museum. Haenke also 
took active interest the exploitation the mineral wealth Peru. 

There has been little easily available information about Haenke, and Dr. 
account his life will especially valuable now that interest early scientific work 
Latin America rapidly increasing. There can little about Haenke’s career, 
except possibly South America, that Dr. has not brought light. His 
biography includes the text several Haenke’s articles, selection his correspon- 
dence, and family tree extending back six generations. 


AUSTRALASIA 


Melbourne University Press, 1960. inches; 474 pages; maps, diagrams, plates. 

This valuable reference work the structure, stratigraphy, petrology and economic 
geology Queensland, State with impressive endowment mineral resources, 
Sixty-two geologists have contributed the work, which similar scope accounts 
Western Australia and South Australia published previously the Geological 
Society Australia (Melbourne University Press, 1958 see Geogr. 126, (1960) 89- 
90) incorporates the results geological and geophysical research this State since 
the publication David’s Geology the Commonwealth 1950. introductory 
chapter describes the three main structural units, the pre-Cambrian shield, the Tasman 
geosyncline and the Great Artesian Basin, and this followed chapters succes- 
sive geological periods, with short accounts detailed work, mainly mineralized 
regions. some cases, the reduction geological maps fit the text page chal- 
lenge the eyesight, but there are two larger coloured maps, one Queensland and 
one the north-western part the State. 

The pre-Cambrian and Palaeozoic record well covered, but the end Permian 
times the land became relatively stable and the subsequent geological deposits are 
mainly terrestrial. These present many difficulties. Lateritic crusts, some bauxitic, 
developed land surfaces during Cainozoic times and the most intense and 
spread lateritization appears have included the older but not the younger Cainozoic 
sediments. Laterite discussed, and the authors are justifiably cautious about usingit 
stratigraphic horizon view reports Quaternary, and even 
lateritization high-rainfall areas the Cape York peninsula. Geomorphological and 
pedological studies the type developed Van Dijk and others New South Wales 
might throw light this problem. The later episodes the geological history 
Queensland are marked erosional land forms and terrestrial deposits” 
that await the attention geomorphologists, and much new evidence expected from 
the marine Cainozoic sediments found beneath the Barrier Reef 1959. These 
authors are primarily concerned with mineral resources, and disappointing that 
little reference made underground water resources, geological problem vital 


Translated Eric Northcott. London: Constable, 1960. inches; 201 pages; 
plates and text-figures. 

This book straightforward account trip made with the Director the 

Ethnographical Museum collect specimens for the museum the Sepik district 

Northern New Guinea. The author professional photographer with 

the Sahara and West Africa, and the illustrations show his customary skill. The ares 
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covered includes the lower and middle reaches the Sepik River, the Keram River 
and two groups hill dwellers the north the Sepik. Herr Gardi intelligent 
and observant man and his comments the impact Europeans the native cul- 
tures are interesting, sometimes little naive anthropologist. 

What distinguishes this book from most the other recent travel books about New 
Guinea its honesty; there are none the hair-raising accounts encounters with 
bands spear-brandishing natives who had never seen white men before, that some 
travellers manage experience areas that have, fact, been pacified and thoroughly 
penetrated government and missions for twenty years more. Instead there 
attempt present the problems that both Europeans and Natives are facing today 
realistic and sympathetic way. The translator should have avoided using the term 
“Kanaka’’; this word unfortunately seems have established itself German usage, 
other contexts. 

the whole the author gives very fair impression the area and its special prob- 
lems, without being heavy boring, but also without any detail. The illustrations are 
excellent and succeed conveying much the attraction the people and their 
environment. Force 


THE BRITISH SOLOMON ISLANDS: geological record Report 
investigations into the geology and mineral resources the Protectorate. Edited 
Joun Grover. Published behalf the Government the British Solomon 
Islands; London: Crown Agents for Overseas Governments and Administrations, 
1960. inches; v+113 pages; maps, diagrams, plates. 35s 

report the activities the small but energetic Geological Survey the British 

Solomon Islands 1956 was reviewed these pages 1959 (Geogr. 125, 

(1959) 266). The present publication records the work done 1957 and 1958. This 

presented twenty-four separate reports, including summary the Chief Geologist, 

development, progress mapping and administrative details. One geologist has been 
added the staff, and there are now four assistant geologists, Solomon Islanders. Two 
geologists have been temporarily working with the Survey special research project. 

Mapping has gone steadily ahead spite great difficulties as, for instance, 
Choiseul, where the season heavy rains fall every second day and there 
thick jungle except the highest ridges. The year 1958 found all personnel investigat- 
ing occurrences minerals possible economic importance. Manganese deposits 
Hanesavo run 70-80 per cent. manganese dioxide selected ore samples and the 
reserves are estimated 10,000 tons. Garnierite, ore nickel, was discovered 
Santa Ysabel. The Bellona phosphate deposits, noticed the last memoir (1958), are 
substantial, but they are phosphates alumina and iron unusable present practice. 
The reported phosphates Rennell Island prove importance. further 
prospecting has been done Gold Ridge Guadalcanal the Company interested. 
The ilmenite sands Malaita have been further investigated sands from the Kwaiafa 
River carry per cent. pyrope garnet. magnetometric and bathymetric survey 
has been made off the Solomon Islands the Royal Navy Hydrographic Survey 
Vessel H.M.S. Cook. Volcanic and earthquake activity during the period under 
have been slight. station Savo maintains regular temperature records and 
low sensitivity shock recorder installed. hoped instal seismological station 
Honiara Guadalcanal. 

The total expenditure the Geological Survey over the two years shown 
£24,765 which salaries account for just over half. The progress made these two 
years fine record for small staff. Other work that was referred the 1958 
memoir has just been published H.M. Overseas Geological Surveys. This the 
result reconnaissance geological studies the Professor Geology Sydney 
University and four other members the university Santa Ysabel and San Jorge, 
western Guadalcanal and Malaita. valuable contribution the petrology 
these islands. SMITH 
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SURVEY NEW ZEALAND POPULATION: analysis past trends and 
estimate future growth. Compiled the Town and Country Planning 
Branch, Ministry Works. Wellington: Government Printer, 1960. inches; 
287 pages; maps, plates, text-figures 

Since the end the Second World War, New Zealanders have been troubled their 

expanding numbers. They see them threat their high standard living. 

1952, when the country’s total population passed the two million mark, was growing 

the rate more than per cent. per annum. the rate sustained accelerated, 

the three million mark will passed well before 1975. 1958, the Department 

Statistics issued Population projections supplement the June issue 

the Monthly abstract statistics; these were for the country whole. The present 

volume sets forth the results very ambitious project commenced 1955 the 

Town and Country Planning Branch the Ministry Works. was undertaken 

because was felt that the time was ripe for examination the varying social 

and economic conditions existing past census periods and for study the reasons 
for the differing population trends and rates change from one district region 


another”. was also considered desirable try produce estimate population 


growth 1980 for each local authority the 

The Survey arranged three parts: National aspects population growth; II, 
Local authority population growth, and III, Local authority population esti- 
mates 1980. the preface, the Commissioner Works recognizes that “‘the short- 
comings the Survey are alas they are, but the greatest could have been 
avoided. The division into three parts the more unfortunate because their content 
suggests that they were drafted three different authors who seem not have been 
touch with each other during the survey. The text repetitive from one part the 
next, and the regional division the country (or grouping the administrative dis- 
tricts) used part one not followed part two. part one, they are grouped into 
twenty-two regions unequal area; part two, they are grouped into regions 
convenience styled which, are told, correspond closely the historic 
provincial districts. But nowhere are told why the regions used part one were not 
also used part two. Part one contains useful summary patterns growth dur- 
ing the four intercensal periods between 1926 and 1956. The discussion the chang- 
ing patterns growth greatly helped excellent set maps which show 
separately changes the rural and the non-rural population. Part one also con- 
tains diagrams age- and sex-structure the Maori and non-Maori elements 
respectively, and internal migration. Part two contains tables and so-called explana- 
tory text the population history all local authority areas between 1921 
and 1956”. The tables will value future investigators because the compilers 
have taken account boundary changes and have adjusted the figures. The 
are surprisingly naive and little more than stress facts readily apparent the 
tables. The organizers this part the Survey would have done well have assigned 
the task the four university departments geography; their graduate students 
could have carried out the spot investigations the several and thus 
unravelled the stories behind the different rates growth. 


Part three gives past trends and future estimates (for 1965, 1970 and 1980) 


local authority the country, including the Chatham Islands (excluded from part 
one). The author recognizes “‘the extreme difficulty estimating future population 
local authority certainly twenty years must elapse before can tell how 
near the estimates for 1980 are reality. They are based past trends, account also 
having been taken the major factors likely affect population 
population structure (age and sex) future development farming potential; 
changes the function area”. Unfortunately not possible tell what 


extent these factors were, fact, considered, the ability the persons considering 


them. The estimates have been fitted into the Government Statistician’s projections 
for the whole country. Included between the pages the Survey are three sets 
photographs which should particular interest Fellows the Society who 
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know New Zealand but who have not revisited the country for decade more. 
These photographs will also prove value all who would like know the essen- 
tial elements the past and present townscape New Zealand. CAMPBELL 


NEW ZEALAND’S INDUSTRIAL POTENTIAL. Warp and Marion 
Warp (Editors). Auckland, New Zealand: The Acme Printing Works, 1960. 
inches; 194 pages; maps and text-figures 


Gerard and Marion Ward are congratulated enabling geographers and others 
read excellent set papers the developing industrial economy New Zealand. 
Eight the papers were delivered lectures during 1960 the Auckland Branch 
the New Zealand Geographical Society. The large audiences which they attracted 
measure their authors’ competence and their significance the present time. The 
editors believe that 1960 saw the beginning new industrial era New Zealand, 
marked the building steel rolling mill and aluminium fabrication plant. 
the same year plans were also announced for the building cotton mill, copper 
mill and oil refinery. These developments are basic further industrial develop- 
ment New Zealand. 

New Zealanders continue troubled their country’s expanding numbers. 
The fear that more people will entail less prosperity all round has been present ever 
since the depression the the cry “shortage hands” has never been 
allowed ring out New Zealand. present rate natural increase high but, 
world standards, the total number persons involved the expected increase over 
the next twenty years the total population expected reach 3,597,000 per- 
sons 1980 (cf. 2,356,187 persons 1960). During the same period, the nation’s 
labour force will increase some 438,500 hands, most whom will have 
absorbed the manufacturing and service industries if, expected, the percentage 
the total force employed primary production continues fall. Further expansion 
and diversification New Zealand’s secondary industries are essential the nation’s 
high standard living not jeopardized expanding numbers. Hence the 
topical interest the present volume. 

The authors the papers printed are for the most part specialists who write with 
authority. Williams (Dean the Faculty Technology the University 
Dunedin) contributes two papers—the Zealand mineral and 
ium smelting: possible industry for New Zealand”; Gray (Chief Engineer 
the Waitemata Electric Board) discusses his country’s power resources Irving 
and Harvie (of Shell, B.P. and Todd Oil Services) consider the petroleum in- 
dustry New Zealand Watt (of Pacific Steel Ltd.) examines prospects for the 
iron and steel industry Sutch (of the Department Industries and Commerce) 
contributes paper the role consumer industries, and Carr (of the Auckland 
Regional Planning Authority) one industrial development within the Auckland 
metropolitan region; Chapman and Ward contribute joint paper (not 
among those read) forestry and forest industries. Finally, Joan Metge discusses 
the human factor her country’s industrial development unfortunately she illustrates 
her argument reference the Maori people only. 

Space does not allow adequate appraisal each these papers. Among the 
many points interest are the the importance the New Zealand economy 
talc-magnesite, serpentine, ceramic clays and diatomaceous earths; the continued 
dependence hydroelectricity the future, notwithstanding the discovery alter- 
native sources power and the ability the Waitaki river scheme the South Island 
supply the additional power resources the North Island until 1975, least, 
cable were laid across Cook the outstanding advantages the 
Doubtful Sound site for aluminium smelting industry—probably the largest-scale 
industry that New Zealand ever likely attract. 

conclusion the reviewer would like congratulate the authors and the editors 
the high standard the illustrations and the valuable set appendices the latter 
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are particular value the non-New Zealand reader. The only unattractive feature 
the volume the type-face. CAMPBELL 


POLAR REGIONS 


London: Macmillan, 1960. inches; pages; plates and 
figures. 18s 

The Falkland Islands, one the few remaining British Crown Colonies, have long been 

considered “‘out the and therefore little interest the geographers 

Europe. Before the publication the present work, the only authoritative book 

English was that the late Miss Boyson, which was written some thirty-six years 

ago and now out date. This new account the Falkland Islands, therefore, fills 

wide gap and, many ways, worthy successor the earlier one. 

The discovery the islands, the early times when they changed hands every few 
years, their development and administration are all described with meticulous 
The tense situations which developed between the early settlers provide fascination 
seldom encountered this kind book, but the constant references the 
and the battles between settlers and the government make dull reading. far 
the administration the colony concerned, unfortunate that small place 
given the governorship Sir Miles Clifford, whose good works the Falkland 
Islands will long remembered. was largely through his efforts that the islands now 
possess well-equipped modern hospital, flying doctor service and radio-telephone 
links throughout the Every will recall with pride the visit 
the Prince Philip the islands 1957—this was one the great moments for 
the Falklands since the naval battle the First World War—but there 
mention. 

For the serious scientific student there are admirable chapters the vegetation 
the islands, their climate, geological history and structure, and bird life. The biblio- 
graphy accompany each chapter has been well selected and most instructive. 
unfortunate that the map the Falkland Islands small and insignificant com- 
pared with that the Falkland Islands Dependencies. 


ROYAL SOCIETY INTERNATIONAL GEOPHYSICAL YEAR ANTARCTIC 
EXPEDITION. General Editor: Sir David Brunt. Vol. Introduction, aurora 
and airglow, geomagnetism. London: The Royal Society, 1961. inches; xv+ 
233 pages, 181 pages magnetograms; figures and tables. 

major aim the International Geophysical Year was make geophysical 
observations parts the world not normally covered such observations. was 
decided particular that, contrast the two previous periods extensive observa- 
tion, and 1932-3, the additional polar effort should concentrated largely 
the Antarctic. Responsibility for the British contribution made there was under- 
taken part the Falkland Islands Dependencies Survey extension obser- 
vations existing stations the Antarctic fringe region and the Royal Society 
the establishment and operation new base. only with the latter that this book 
concerned. 

Advance Party left England November, 1955, with instructions establish 
base south lat. 75° (if possible Vahsel Bay lat. 78° the Weddell Sea area) 
and make observations certain disciplines. the event, after the ship had nearly 
become ice-locked close the spot that had claimed Shackleton’s Endurance 1915, 
further progress towards Vahsel Bay became impossible. the retreat 
bay was found which provided ideal access the ice shelf which, therefore, the 
base was established (geographic coordinates lat. 75°36’ S., long. 26°45’ W.); the bay 
was subsequently named Halley Bay honour the tercentenary the birth 
Edmund Halley, former Secretary the Royal Society. The Advance Party spent 
one year, and the Main Party (leaving England year later), two years the ice 
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Measurements during the period showed the base about metres above sea 
level and the ice shelf have thickness about 140 metres, with some metres 
depth sea water below. Astronomical and survey fixes and geomagnetic survey 
results established movement the ice shelf direction 275° the rate 
320 metres per year. 

this volume, the first four, general account first given the preparation for, 
and actual carrying out of, the expedition all its aspects, domestic well opera- 
tional. This followed the observational results, and exhaustive analysis and 
discussion the results, obtained the closely linked fields aurora, airglow and 
geomagnetism. Since the base close the southern auroral zone (its geomagnetic 
latitude 66° S.) aurora was seen almost every clear night. feature the 
auroral programme, which covered all three years, was the operation 
camera” for continuous recording. The resulting film records, some which are 
reproduced this volume, proved very valuable supplementing the more normal 
visual observations and measurements, and enabling, for example, the measurement 
the movement specific auroral features made. 

Establishment the geomagnetic instruments was performed the Main Party. 
The section dealing with geomagnetism much the longest the book and includes 
hourly values the magnetic elements, reproductions the daily magnetograms and 
very much else besides. full discussion given the procedure adopted allo- 
cating magnetogram base lines and assessing true secular change the magnetic 
elements the face the drift the ice shelf across local field geomagnetic 
anomaly. 

This beautifully illustrated and produced book leaves doubt that the quality 
the field-work, often carried out difficult circumstances, and the quality the sub- 
sequent work reduction and analysis were both high order. 


SURFACE THE POLE: the story USS Skate. James London: 

Hutchinson, 1961. inches; 220 pages; maps and plates. 16s 
There seems little doubt that the most significant development polar transport 
techniques the 1950’s was the pioneering sub-ice shipping American nuclear 
submarines. The potentialities are already being realized the use Polaris sub- 
marines, probably the most effective weapon possessed the West; this only the 
first application the idea, and one particular field. 

the public eye the Nautilus which associated with this. Her commander 
received the Patron’s Medal from this Society 1959, for hers was the pioneer voyage. 
But few days later came another sub-ice voyage, attracting much less publicity but 
fact good deal more interesting, the Skate; now the turn her commander 
tell his story, and very well has done it. writes the ship’s doings the 
Arctic Ocean 1958 and 1959, and brings home the reader with vividness both 
the easy and difficult parts the undertaking. His description how submarine 
can surfaced narrow frozen lead winter—something Nautilus did not attempt 
—is especially telling. Even with the remarkable gadgetry available, the truism that 
the will and judgement the men controlling that matters most acquires new 
freshness. pays just tribute Dr. Waldo Lyon, the man whose scientific 
tenacity these successful voyages (and others since them) owe very great deal. 
does not pretend that voyage this sort can made atmosphere relaxed 
unconcern. But enumerating his worries—mostly resulting from the fact that sur- 
facing, the first desideratum many emergency procedures, was likely im- 
possible—he does not mention one which would certainly have been foremost this 
mind: icebergs, rare but not absent the Arctic basin, may draw much 
more water than the cruising depth the ships, and given their speed, collision could 
unavoidable. This must have been one the calculated risks without which 
advance impossible. Salute the Skate, which could pay that price! 

ARMSTRONG 
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LATITUDE FOR ERROR. Sir Epmunp London: Hodder and 

Stoughton, 1961. inches; 255 pages; maps and plates. 21s 
latitude for error follows The crossing Antarctica (by Sir Vivian Fuchs and Sir 
Edmund Hillary) after interval three years, and tells the story the same great 
adventure, but rather different way. This personal account from the point 
view the leader the Ross Sea New Zealand contingent, and Hillary 
makes pretence that was all times perfect harmony with Bunny Fuchs. 

criticizing, the outset, the emphasis Fuchs placed the importance scienti- 
fic objectives, Hillary conceded that Fuchs’s underlying urge Fuchs would 
admit not, came from honest love adventure and the pride and prestige that 
felt would accrue his country and himself were first succeed such long 
and hazardous undertaking”. More pointed criticism followed Fuchs’s decision try 
and take the Theron through the centre the Weddell Sea, the basis ice theory 
which did not work out. That certainly was mistake, but when Hillary portrayed 
Fuchs man who followed his plans with uncompromising 
was, fact, mirroring his own character precisely; later, wrote his conflict 
opinion with the Ross Sea Committee New Zealand, tried take objective 
view possible reply the Executive Committee, although have never 
suffered direction easily”. far Fuchs was concerned, Hillary hardly suffered 
direction all. 

Hillary, with previous experience the Antarctic, brought his new problem 
open mind and dislike the conservative English approach. considered that 
such matters hutting and equipment, his opposite numbers had not moved with 
the times, paid enough regard improvements brought others, especially 
the Americans. For the prefabricated wooden huts erected Shackleton Base were 
finnicky jigsaw parts compared with the ones supplied, pattern developed the 
Australian National Antarctic Research Expedition, Hillary. These were metal, 
adequately insulated, and easy erect quickly. Hillary also improved the bunk lay- 
out, give each man little more privacy than the communal system Fuchs. 
point not mentioned, however, the fact that Hillary spent over twice much 
hutting Fuchs, and caused alarm the latter through the strain their common 
funds. pity too that Hillary seems assume that the reader already aware 
Fuchs’s virtues and undoubted ability leader, for does not mention these 
himself. 

latitude for error still impressive story, told very readable style, con- 
tinual struggle with all the hazards the Antarctic: blizzards, whiteouts, soft snow, 
crevasses and more crevasses. Against these, Hillary pitted three Ferguson tractors, 
basically the same those used English farms, Weasel and couple small aero- 
planes—not mention the benefits the very generous assistance given the 
Americans with air support from New Zealand. Twenty-three men and sixty dogs 
comprised the vital element the field party. Through all the pages Hillary shows 
himself great leader inflexible determination. His men responded magnificently 
and never let him down. had made his mind the Pole before left 
New Zealand, and not even the possibility that this ambition might have prejudiced 
the safety and success the whole expedition made any difference. 

Had the New Zealand contingent been separate expedition, with ties loyalties 
any other, the success Hillary achieved under such dangerous and difficult conditions 
could have been applauded, unequivocally. GRIERSON 


PHYSICAL AND BIOLOGICAL GEOGRAPHY 
THE EARTH: rocks, minerals and fossils. HARLAND. Illustrated Paxton 
Chadwick. Vista Illustrated Science Series. London: Longacre Press, 1960. 
inches; 255 pages; maps, diagrams. Glossary terms, pp. 240-55. 
This book written primarily for the amateur, interested the physical forces work 
within and the surface the world around him. The style simple and direct and 
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the descriptions complex phenomena comprehensible anyone with little pre- 
vious knowledge, although the field covered wide that single topic treated 
detail. Many complications are mentioned, but not discussed, thus leaving doubt 
the reader’s mind that many problems still remain solved. 

The book divided into five main sections, which practically the whole fields 
geology and geomorphology are touched upon thus the book much more than 
narrow description rocks, minerals and fossils. The first section introductory; 
discusses the early development and ideas geology, some the most intriguing 
problems the earth are presented, such the possibility continental drift, and 
finally, rocks, minerals and fossils are defined. Part entitled the earth 
built”, and covers wide field from geophysical methods both exo- 
genetic and endogenetic processes are briefly mentioned. The third section, 
story the starts with the planets, discusses past climates and the origin and 
development life geological time. Part wealth the earth”, deals with 
the subject economic geology; includes discussion minerals, water supply, 
soil conservation, building materials and fuels. The final section, the 
gives practical information geological field-work. The collection and 
identification fossils, minerals and rock samples are discussed and concludes 
with some hints the use geological maps. 

will apparent that the field covered very wide indeed; great achieve- 
ment have gathered many the very numerous aspects geological science into 
short compass. Even one topic dealt with detail, the range problems 
and data with which modern geologists are confronted made very clear. book 
more for the amateur and layman than for the specialist student, the treatment too 
superficial for the latter. This particularly true the illustrations. The few maps 
are often crude, scale being omitted times, and there are photographs, while many 
the drawings colour are lurid, although some are attractive. pity that coral 
atolls are illustrated page which the text discusses glaciers. Many the 
examples are taken from the United States and the text appears written primarily 
with Americans mind. There are number tables which the major rock types, 
fossils and other data are shown. The book can well recommended those interested 
geology its widest will give them fascinating glimpse the whole com- 
pass this very wide subject and should encourage them delve deeper. 


1961. inches; 262 pages; diagrams. 21s 
This excellent little volume edited and introduced Professor Leet, Depart- 
ment Geology, Harvard University, and Florence Leet. gives the story 
geology means carefully arranged series extracts, more less modified, from 
the works recognized writers this field. 

The first section briefly outlines the great advances geology during the first half 
this century, and gives indication the vast realms still explored, while the 
second deals with the question the origin the earth. The importance fossils 
records life discussed, well current knowledge the development life 
from its earliest beginnings the present day. section the oceans and their hid- 
den lands includes description the remarkable descent the U.S. Navy’s bathy- 
scaphe Trieste depth nearly seven miles into the Challenger Deep. 

Three sections are devoted the subject glaciation, the first giving account 
the life Agassiz and his pioneer work this field, and reference made the in- 
fluence the Pleistocene glaciation ocean levels and the origin the sub- 
marine canyons. account tsunamis (giant waves) leads discussion seismology 
and the light throws the structure the earth. general account vulcanology 
preceded graphic account the 1959 eruption Kilauea. The remaining sec- 
tions cover problems erosion, groundwater hydrology, the materials the earth and 
mountain building, with special reference the history the Appalachians. Apart 
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from the section groundwater, passing reference economic mineralogy and 
seismology oil exploration, little indication given the essential part played 
geology the search for and the development ore deposits, and any future edition 
further reference these matters would enhance the interest and value the work. 
is, however, the book provides sound exposition most aspects geology and 
related fields recognized authorities, and yet well within the range the intel- 
ligent layman, who will welcome for its wide interest and attractive presentation. 
will appeal particularly American readers, since the works selected are almost all 
from United States authors, and the problems discussed, and the examples and illus- 
trations chosen, relate mainly that country. 


HISTORY THE EARTH: introduction historical geology. BERNHARD 
San Francisco and London: Freeman, 1961. inches; xii+610 
pages; plates, diagrams. 50s 

Professor Kummel has produced massive, well written, well presented and profusely 

illustrated volume based his own lectures students, and intended help them 

master the major theme the physical and biological history the earth. also 
great general interest, and provides for other readers brief sketch this vast sub- 
ject. The illustrations comprise photographs, maps, sections and diagrams, all apt, 
clear and well chosen, and there one almost every page. The various forms 
life throughout the geological record are well represented photographs, diagrams 
and reconstructions. appendices are given, one comprising 38-page summary 
the major phylla animals and plants, and the other twenty-three double-page 
correlation charts, each consisting fifteen stratigraphic columns; there are two 
charts for each system, one for North America, the other for the remaining continents, 
and one chart devoted the Gondwana formations the Southern Hemisphere. 

The author stresses the importance getting away from provincial framework 

thought based the teachers’ special interest local geology, and the major theme 

the book the interplay between mobile and immobile belts the evolution the 
continents. 

Possibly owing difficulties correlation, relatively very little space—14 pages 
against 415 for the later periods—is devoted the pre-Cambrian, spite its areal 
importance and the fact that its duration was six more times greater than that the 
fossiliferous systems. The pre-Cambrian described under the headings the six 
main shields—the Canadian, the Baltic, etc.—but African geologist would recog- 
nize the African shield the heading misnomer that should cer- 
tainly corrected later edition. Furthermore, mere twenty-eight lines devoted 
this great shield, and this description affords indication the vast knowledge 
already accumulated, and the very considerable correlation far achieved the 
four more principal pre-Cambrian systems over large parts it. 

The author has attempted enormous task endeavouring compress within one 
volume even outline the history the earth. inspection the correlation 
tables any one continent, such Africa, shows how difficult represent its 
complex history during given period one stratigraphical column only, one 
from Morocco for the Ordovician one from Kenya for the Jurassic. The author 
appears firm believer the permanence continents and ocean basins—and 
map the Gondwana areas the Southern Hemisphere shows the well known 
hypothetical land-bridges linking the different areas. admits the possibilities and 
difficulties introduced palaeomagnetic observations, but considers best for the 
present exercise extreme caution evaluating these data. 


Wales, 1961. inches; 235 pages. 30s 

This well and carefully written volume should prove welcome addition any 

geological library. addition the list about 1500 geological names and terms 

comprising the main part the volume, includes list prefixes and suffixes and the 
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Greek and Latin words from which they are derived, and also, the end, the various 
items are classified under forty-eight numbered heads according subject. The work 
gives the origin the terms selected with appropriate quotations and references which 
are scattered over wide range British geological literature. 

Although the Publishers’ implication that “the meaning every out-of-the-way 
may sought the Dictionary is, course, overstatement, yet fair 
say that high proportion the commoner geological names and terms employed 
Britain included. inspection the lists terms given the classified index, 
such the lists minerals, chemical, mining and glaciological terms, geomorphology, 
etc., reveals rnany gaps, which are, course, unavoidable the work kept with- 
reasonable bounds. There are, however, some terms fairly common use that 
appear have been overlooked, such eluvial, canyon, karst, limonite, malachite, 
knickpoint, obsequent, spine, resurrected surface, rheid flow and the 
principal stages the glacial period. Moreover, geologists acquainted with the more 
arid Commonwealth countries would miss many familiar terms, duricrust 
(calcrete, silcrete, etc.), fixed sand dune, lunette, piedmont, karez, The names 
stratigraphical and chronological divisions relate, necessarily; almost entirely 
British geology; few outstanding foreign terms are given, such Algonkian, 
Gondwana, Pennsylvanian, Karroo, and there room for slight increase these. 
For very wide range terms the Dictionary may, nonetheless, consulted with 
confidence. 


ECOLOGY INLAND WATERS AND ESTUARIES. 
New York: Reinhold; London: Chapman and Hall, 1961. inches; 375 
pages; diagrams, illustrations. 72s 

“This states Professor Reid his preface, “‘is intended as.an introduction the 
elemental factors and processes that operate lakes, streams and estuaries dynamic 
may understand that the book aimed first-year 
university students, for gives summary elementary level all the different 
aspects estuarine and inland waters that the ecologist must consider his 
studies. 

Thus the book divided into five parts. Part concerns the physiography lakes, 
streams and estuaries, dealing with the origins and features these natural water con- 
tainers, the water cycle, and with the use varves and pollen-analysis the dating 
deposits and associated features. Part deals with the physical and chemical properties 
water. Part III analyses the variable characteristics natural waters that affect the 
environment aquatic life; this section covers solar radiation and light conditions 
water, thermal characteristics natural water bodies, water movement and dissolved 
gases and solids natural waters. Only after 200 pages the environment are living 
organisms treated directly, Part IV, which lists and comments briefly upon the main 
groups involved, and some their representatives. This leaves but pages which 
the author considers the “‘relationships organisms and the that 
abundantly evident that mainly concerned with the ecological principles rather 
than the results any particular ecological research. 

Professor Reid congratulated upon producing book which readable, and 
puts over its material form which should comprehensible any university 
student or, for that matter, Sixth-Former, who has bare minimum previous 
scientific knowledge. Moreover, attempts give coverage what has the past 
been something scientific no-man’s-land—the estuaries—which, lying between the 
tivers and the sea, have tended ignored both freshwater and marine 
ecologists. 

But perhaps the strength the book also its weakness another way, for its wide 
coverage has necessitated extreme brevity which has, places, become over-simpli- 
fication. geographer, one feels that even the context section dealing with 
lake-basins resulting from glaciation, the definition kettle basin formed the 
melting mass buried hardly adequate without some amplification least 


ion 
ind 
ARD 
610 
sely 
also 
ub- 
apt, 
ams 
two 
nts, 

eme 

the 
ages 
areal 
the 
six 

cer- 

oted 
edge 

the 
one 
ation 
its 
one 

and 
the 

any 

the 


538 REVIEWS 


there should some reference more advanced text dealing specifically with such 
matters. seems likely that botanists, zoologists and others might find similar short- 
comings their own particular fields. References are not included the body the 
text all, according the preface the interests while one admits the 
argument, one does not feel inclined accept stands, for the book intended 
for the beginner, and who will find greater need guidance further reading than 
he? The inclusion 17-page bibliography alphabetical order authors little 
help one who not acquainted with the subject subject-classified biblio- 
graphy would more helpful. 

Notwithstanding these criticisms, the book may recommended for its virtues 
clarity and logical approach. also worthy note that, unlike some American texts, 
does not draw exclusively American considerable use made work 
from other countries, and British examples, mainly from the work Macan and 
Worthington their New Naturalist Series Life rivers and lakes, are quoted 
several places. The book worthy place any school, college university 


TROPICAL SOILS AND VEGETATION. Proceedings the Abidjan Sym- 
posium, 1959. Paris: UNESCO, 1961. inches; 115 pages; maps and plates 
This publication provides companion volume Study tropical vegetation, the 
proceedings the first symposium held Kandy 1956. accordance with the 
recommendations made then, sets out “examine the influence vegetation 
tropical soils and vice versa”. the opening paper types vegetation the 
humid tropics relation the Richards shows how new information since 
Schimper’s classical Plant geography challenges two Schimper’s basic propositions: 
namely, that (a) formations’, being little affected climate, extend with 
little change through more than one climatic and the humid zone 
where rain forest the dominant ‘climatic formation’ differences soil, where they 
exist, have little effect”. After pointing out variations due climatic influences 
the recognized formations” found along tropical coasts, cites his own 
work British Guiana and Borneo demonstrate the distinctive vegetation commu- 
nities associated with particular soil and drainage conditions the ever-wet tropics. 
discusses the problems concerning the origin the savanna and concludes urg- 
ing consideration the whole ecosystem Tansley, which not merely vegetation 
and soil but also climate and animals, including man, are interacting components. 

The following five chapters deal more specifically with vegetation/soil relation- 
ships. The remaining papers are largely descriptive the vegetation 
relation climatic and soil conditions Transcaucasia, Ghana, Ceylon, India and 
Brazil. 

The final section lists the recommendations the symposium, which include the 
provision specified information climate, soils, geology and water ecological 
studies tropical the reservation sample areas all natural vegetation 
types for future study; the study dated peat-bog profiles determine the amount 
volcanic dust deposited over given period time; and the need for unified nomen- 
clature for tropical plant formations world-wide scale classified the basis the 
characters the vegetation itself. 

The proceedings this symposium make useful contribution the literature 
the subject they cover. The individual papers range over wide field but, perhaps 
inevitably, they leave wide gaps. Most obvious the absence anything relating 
Australia and East Africa. Moreover, while recognized that special attention was 
directed vegetation and soils, cannot too strongly emphasized that their rela- 
tionship one another greatly influenced other factors. Mention here must 
made the role geomorphology which virtually ignored. Along with the recom- 
mendations made hoped that the distribution the plant formations recog- 
nized will described and explained with regard all relevant factors. 
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NATIONAL OCEANOGRAPHIC COUNCIL ANNUAL REPORT 1959-60. 

Cambridge University Press, 1960. 934 inches; pages; plates. 
The work the National Institute Oceanography wide and varied that 
impossible deal few words with all the research projects covered this Annual 
Report. few the more outstanding lines advance, however, may indicated. 
Further work has been done waves and their interaction with currents, not only 
from the theoretical aspect the transfer energy, but from the more practical ones 
the rolling and pitching ships and the mapping areas where heavy wave action 
expected. Deep current investigations have been further pursued, but this 
field remains one which man’s ignorance still vast. shallow waters, especially 
the Straits Dover, quite detailed and precise work has been done. 

the biological side, there have been experiments methods measuring the 
radiant energy available for photo-synthesis phytoplankton, with view assessing 
productivity ocean waters. Antarctic whales also received attention and the Institute 
was able give advice the International Whaling Commission. R.R.S. Discovery 
which has served long and well marine research, soon replaced large 
modern vessel. RONALD MILLER 


OZEANOGRAPHIE: physische Geographie des Weltmeeres. GUNTER 

Braunschweig: Georg Westermann Verlag, 1959. inches; pages; figures 
This little book remarkably good introduction physical oceanography the 
author the much more detailed Allgemeine Meereskunde, published Gebriider 
Borntraeger, Berlin, 1957, and reviewed Geogr. 123, (1957) 405. outlines the 
general objects, equipment and methods marine research, and gives useful sum- 
mary what known the properties and movements the water and the shape 
the ocean basins. The second half the book devoted geographical account 
the oceans. 

The brief history the science the sea starts, like most others, with the world 
organization surface observations merchant ships the newly formed meteoro- 
logical offices and with the deep-water exploration H.M.S. Challenger. might 
better look these the culmination quite lot earlier enthusiasm and in- 
creasingly systematic study. The author gives useful summary expeditions, 
research ships and international organizations. The review physical properties and 
the chemistry the water well chosen, and there are interesting and adequate sec- 
tions interaction between ocean and atmosphere, ocean currents, surface and in- 
ternal waves, and tides. The section deep-water circulation illustrated vertical 
sections from the North Atlantic Ocean through Antarctica the North Pacific 
Ocean, arrangement which brings out the remarkable effect the Antarctic Ocean 
the world circulation. 

the geographical summary Dietrich takes each ocean with the others and deals 
with the Polar regions, the west-wind-drift regions, the horse latitudes, the trade-wind 
and the regions equatorial current. these adds “stream-current 
regions” where the strong currents the western side each ocean extend warm- 
water conditions well into higher latitudes, and regions” where the 
currents reverse semi-annually with the winds. well planned, attractive book, 
just what needed for teaching, and pity has not been translated into English. 


THE EARTH’S PROBLEM CLIMATES. Madison: 
University Wisconsin Press, 1961. inches; 334 pages; maps, text-figures. 
$7.50 

recent years there has been urgent need for book which relates climatic regimes 

meteorological systems the world scale. The present work goes far satisfying 

this need and all the more interesting that has theme. Some may dislike the 
basic precept that there “normal” pattern climatic types which one should 
expect find all continental areas, any aberrations from which being regarded 
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Nevertheless, dealing with these “problem 
Professor Trewartha finds himself impelled cover such large percentage 
the Earth’s surface that clear that regards them being much commoner 
than the ones. This most fortunate since leads him produce fairly 
comprehensive study world climatology. 

further refreshing feature the book the absence facile “explanations”. 
Meteorological conditions over areas like north-eastern Brazil, India, South-eastern 
Asia, south-eastern Australia and coastal Venezuela and Ghana are treated only 
far they are known and understood. Gone are the and “‘off-shore” winds 
which have frequently been invoked explain away awkward anomalies! Mathe- 
matics are eschewed completely straightforward description air flow with its diver- 
gences and convergences used with much success and with little departure from 
scientific validity. knowledge basic meteorological processes assumed but the 
text devised for the non-mathematician. 

The five chapters Section are devoted Latin America and the next chapter 
Australia, New Zealand and the equatorial Pacific; Section III chapters) devoted 
Africa, Section chapters) India and South-eastern Asia, Section chap- 
ters) Europe and the Mediterranean, and Section chapters) Anglo-America. 
The text liberally illustrated with good maps and diagrams and the bibliography 
satisfyingly comprehensive and international scope. The book will satisfy and stim- 
ulate good intellects university level. Eyre 


METEOROLOGY AND CLIMATOLOGY FOR SIXTH-FORMS AND BE- 
YOND. Ernest London: Harrap, 1961. inches; 203 pages; 
maps, plates. 13s 

This book, the author which was formerly senior geography master Exeter 

School, designed more especially for geography students. Despite few minor omis- 

sions and discrepancies here and there the standard remarkably high, but for that 


very reason the author has been pains explain the physics weather and climate 
language concise and simple possible with the object stimulating interest for 
future study. This clarity exposition has been facilitated numerous maps, tables 
and exceptionally well executed diagrams, well series excellent cloud 
photographs. Meteorology and climatology are dealt with respectively the first and 
second parts, and the end the volume there useful list specimen questions 
mostly based upon examples set the Oxford and Cambridge Joint Board their 
geography papers for the General Certificate Education. The very meagre list 
reference books the beginning might with advantage have been amplified little. 


HUMAN AND HISTORICAL GEOGRAPHY 


THE HUMAN USE THE EARTH. Wacner. Free Press Glencoe, 
Illinois, 1960. inches; 270 pages; maps and text-figures. 
This book sets out deliberately demonstrate thesis—that man has altered the 
surface the Earth that lives everywhere artificial environment, largely man- 
made. The Earth’s surface becomes mosaic various distinctive ‘cultural land- 
(p. 59). The more sophisticated advanced man becomes the more artificial 
his environment—evidenced the indoor microclimates our homes. Although 
not original claimed the publishers, may true that geographers have over- 
emphasized the environment and the region’’, whilst the sociolo- 
gists may sometimes have neglected the environment almost entirely. This book 
provides valuable corrective; some the statements seem trite and tendentious, 
the carefully annotated bibliography for each chapter (given mass the end the 
book divorced from the appropriate parts the text—a practice which maddens the 
serious reader) shows how widely the author has read and the almost unlikely sources 
has used. trout tipped into new stream and dying fright unable 
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cosy home the social allergies circus animals, equally lead him speculate whether 
reminded that what resource one human group may conceivable use 
another (p. 125), but some analogies such the (p. 99) the 
“family tree (p. 103) and determinism applied equally the siting 
redwood tree gasoline pump (p. 123) seem far-fetched. But need look 
again many aspects our geographical thinking, and this book gives many leads. 


INDUSTRIAL GROWTH AND POPULATION CHANGE. 
London: Cambridge University Press, 1961. inches; 193 pages; folding map. 

Mr. Wrigley has addressed his book chiefly economic historians. His theme that 
economic and demographic history overbalanced towards the study national 
development. Many orthodox explanations the French lag industrial and popula- 
tion growth, compared with Germany, the late nineteenth century have been built 
alleged national characteristics. The author examines development the half 
century the coalfield areas between Pas Calais and the Ruhr (which 
terms collectively the field) and shows that better understanding may 
gained through regional investigation. 

For his main analysis Mr. Wrigley has selected large units, with deliberation, 
allow the rigorous statistical treatment demanded his theme. Eight basic divi- 
sions are used: départements Nord and Pas Calais, provinces Hainaut and Liége 
Regierungs-bezirke Aachen, and Arnsberg and Kreis Recklinghausen. 
each division close congruity appears the growth coal production and 
tive industrial population” (defined include mine and mill workers, all employed 
service trades dependent them, and the wives and families them all). Similarities 
the pace and direction industrial growth are shown related geological 
problems the coalfields, independently division nation. Development the 
Aachen area resembled that Liége more than that the Ruhr. Pas Calais, the 
one other area where conditions working and output per man year approached those 
the Ruhr, coal production grew speed. both German and French 
coalfield areas the sources upsurge population were largely internal, result 
high marital fertility rates and moderate mortality. both Berlin and Paris sources 
upsurge were external, fertility was low and mortality high. Infantile mortality rates 
the French and German coalfields showed much greater resemblance each other 
than national trends. Mr. Wrigley has been able isolate differences that were truly 
national (for example the French and German “mortality the 
age range) and those springing from differences the balance types economic 
region each country. 

This clearly written study despite the technical nature some the statistical 
argument. minor error the consistent misspelling Maubeuge. The use large 
divisions for the main analysis makes the book rather marginal interest most geo- 
graphers. welcomed for the power the argument presents for regional 
study. 


THE POET AND THE SPAE-WIFE—AN ATTEMPT RECONSTRUCT 
AL-GHAZAL’S EMBASSY THE VIKINGS. ALLEN. Dublin: 
Figgis, association with the Viking Society for Northern Research, London, 1960. 

The author, expert the Caucasus, this unusual work written the form 

monograph, turns his attention Ireland the ninth century With great 

deal ingenuity and wealth evidence which has gathered from both European 
and Arabic source material, argues the case for Ireland the goal the embassy 
the Spanish Arab, the Vikings. doing this has rejected the sug- 
gestion the late Professor Lévi that the episode more than later 


ter 
hat 
ate 
for 
and 
ons 
heir 
the 
and- 
ough 
book 
the 
the 
urces 
find 


542 REVIEWS 


fabrication based the authentic account mission Constantinople 
and, the same time, opposes the view preferred balance Kendrick, that 
Denmark was the setting for the episode. 

The story journey and his amorous acquaintanceship with Queen 
found, delightfully, the text Ibn Dihya translated Professor 
Bernard Lewis, which inserted the book together with the author’s commentary, 
These two chapters form the most remarkable section the book for the general 
reader. The other chapters are packed with facts, and extra notes are provided the 
end. compressed work this kind their arrangement is, times, overwhelming 
and one tempted reflect whether the author has not, fact, overstated his case, 
The pros and cons for Ireland Denmark are not systematically presented. 
obtain them the readers must refer sources the notes. may well true that 
others may not have given more than passing attention the evidence, the author 
suggests, but better assessment his painstaking re-examination the problems 
connected with the locality, and the historical consequences connected with Al- 
embassy, could have been made with clearer-cut presentation the 
material. This, think, could have been achieved means sketch map 
Only someone well acquainted with the geography Ireland and Western Europe can 
adequately follow the argument the text. But for anyone particularly interested 
the Muslim discovery Europe, the historical movements and social organization 
Viking Europe that time, this little book should account missed. 

Norris 


HANDBOOK FOR GEOGRAPHY TEACHERS WEST AFRICA. 
QUINN-YOUNG and London: Evans, 1960. inches; 272 pages; 
maps, photographs. 15s 

This book designed help teachers Primary and Lower Secondary schools 

West Africa, and meant used with two specific series primers issued the 

same publishers. the first two parts the Handbook attempt made combine 

instruction for the teacher the methods and facts geography with hints the 
teaching the subject under West African conditions. The third part 
advanced” and “‘is designed give the teacher geography more detailed know- 

ledge his subject than his pupils are likely (p. 7). 

The book has the great merit that attempts break away from the pedantic 
formalism that readily settles geography (and that not only West Africa) and 
build and widen the interests already present the pupils. There nothing 
very new this, course, but the importance the method hammered home, and 
number ways accomplishing are demonstrated. There also welcome 
attempt awaken critical spirit. 

other counts the book less satisfactory. Its authors appear have strange ideas 
the content geography, which said include (sic) biology, 
geology, oceanography, climatology and physics” (p. 11). Here indeed fuel for our 
critics. There are also some odd statements fact, e.g. rocks are the 
youngest kind rock” (p. 226); while, with all due respect the need for 
cation, surely misleading lump temperate broad-leaved, Mediterranean and 
monsoon forest into the single category “‘deciduous forests” (p. 93). 

Finally, one left with the impression that, while this honest attempt apply 
sound educational principles geography conceived Britain (or used 
conceived Britain), does not sufficiently recognize the case for different orien- 
tation the actual content school geography country where important 
face facts about the reasons for under-development. FARMER 


ORBIS GEOGRAPHICUS 1960: World directory geography. Edited for the 
International Geographical Union MEYNEN. Wiesbaden: Franz Steiner, 1960. 

Orbis geographicus 1960 is, effect, new edition the World directory geographers 

which was compiled the International Geographical Union and published the 
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occasion the Washington Congress 1952. Professor mentions his 
preface, the present publishers undertook its revision and publication the suggestion 
the which was unable itself for financial reasons. There have been 
some rearrangement and some notable additions. Apart from brief preface the 
Directory consisted simply two lists. The principal one arranged all geographers 
groups according their countries residence and gave for each: name, date birth, 
professional position, address, and aspects geography which engaged their particular 
interest. Orbis Geographicus dispenses with the information about special interests, 
which said have been not very useful, and gives instead academic qualifications 
and list appointments held. The 4003 individuals are again grouped according 
country residence and the latter are arranged alphabetically according their names 
French (the United Kingdom will found Royaume Uni). This occupies 
about three-fifths the volume. preceded list medals geographical 
societies and their deceased holders (60 pages), history the (37 pages), 
details the statutes, presidents, congresses and organization the (23 
pages), and seven lists the various types societies and institutions concerned 
with geography, including those devoted cartography, hydrography and particular 
(86 pages). Among them university departments are given 
Chairs and Institutes university and their teaching staffs are listed with 
statement the specialization each. This goes far compensate for the omission 
special interests from the entries concerned with individuals. 

The publication bilingual French and English—the official languages the 
The list contents, preface and statutes are printed both languages, are 
the headings other sections. The preface given also German. This most 
useful reference book, which cannot fail facilitate and encourage correspondence 
between people similar interests. Professor Meynen and the firm Franz Steiner 
deserve our thanks for making its publication possible. 


ADVENTURES GEOGRAPHY SERIES. Edited London: 
Frederick Muller, 1960. inches; illustrated. 
The publishing firm Frederick Muller have initiated series called ‘Adventures 
geography’, which aims interesting children between twelve and fifteen different 
parts the world recounting the story the men who explored them. The value 
the idea varies, perhaps, with the degree which the explorers themselves were 
With Colonel Fawcett the Amazon Basin (by Harry Williams) are 
told the first page the story man with obsession” and geography 
rather lost sight the fascinating story Fawcett’s quest and disappearance. With 
Gordon the Sudan (by Anne Tibble) are better position study the country 
and the people, Gordon’s-work the area having been much concerned with the 
pacification peoples and the harnessing natural resources. With Peter Fleming 
Tartary (by Garry Hogg) with useful introduction the history and geo- 
graphy China and the approaches from the west. All three books are well illus- 
trated with photographs and maps, and number other titles are available the 
series. Modern exploration catered for With Fuchs and Hillary across the Ant- 
arctic (by Gerald Bowman), and the growing interest Australian geography and 
history recognized With Burke and Wills Australia (by Garry Hogg). Un- 
fortunately, the Burke and Wills expedition described exaggerated style. 
Much made Burke’s successive reductions strength the main party, but 
there was nothing intrinsically wrong this. The main fault was that member 
had any previous experience the bush. This not mentioned nor, unbelievably, 
isthere any reference John M’Douall Stuart’s expedition. MIDDLETON 


SHORTER NOTICES 


Edinburgh geologists are fortunate having their area great number sites 
where wide variety interesting geological exposures can studied. EDINBURGH 
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GEOLOGY EXCURSION GUIDE, edited Mitchell, Walton and Douglas 
Grant (Edinburgh: Oliver and Boyd, 1960, 12s 6d); will valued students— 
academic and amateur—who wish visit such sites their own and yet have the 
benefit guidance there from experts. Naturally, Old Red and Carboniferous sedi- 
mentary and igneous rocks feature largest, but the older rocks the Southern 
lands the one hand, and glacial deposits the other, are not neglected. There are 
many excellent maps and photographs, glossary and reference for further 

Mrs. Shirley Deane’s third volume trilogy Mediterranean travel books the 
ROAD ANDORRA (Murray, 1960, 18s). Like her previous portraits Italian and 
Spanish villages, this book throws more light the social life the countryside (and 
the Deane family itself) than their landscape settings. Indeed both Andorra and 
the island Ibiza, which the latter part the book set, are somewhat incidental 
backcloths optimistic and humorous narrative which provides warm reading for 
one winter evening. 


FROM LAKE GARDA SICILY WITH GOETHE (Macdonald, 1960, 35s) nineteenth 
century travel diary revivified. Here have translation extracts from 
Italian journey, illustrated the magic modern invention. The thread good 
any hold picture-book together famous scenes and buildings genius saw them. 
You have only discount the intrusion latter-day tourists the Grand Canal, cars 
the Coliseum and the sneaking recollection that the Campanile San Marco, 
though facsimile, not the one that greeted Goethe’s eyes. The book edited 
Francis Piazza and John Garrett, with photographs Piero Castellenghi. 


MERVEILLES DES PALAIS VILLAS D’ITALIE (Arthaud, Paris, 1959) have French 


text Georgina Masson which gives historical point series magnificent photo- 
graphs, skilfully chosen and presented the author. you are potential buyer 
pictorial anthologies you will consider this volume golden treasury. 


REGIONS CLIMATIQUES VEGETATION IRAN, Ahmed Hossein 
French summary the Persian text and describes the climatic provinces the country 
the basis Koppen’s well known these, however, are modified 
meet few discrepancies brought light the author’s local knowledge. Both this 
book and its companion the same author (CLIMATS D’IRAN) are publications the 
University Teheran, and numbered 626 and 586 (1960) respectively. 

hot, arid country high relief like Persia there are interesting regional dif- 
ferences the seasonal responses vegetation temperature and drought. 
Ahwaze, situated very hot region near sea level where date palms flourish abun- 
dantly, there active growth vegetation winter followed inert period long 
summer drought. the other hand, Yezd the same latitude about 31° lying 
the plateau 1233 metres up, too cold for winter growth which takes place 
spring and autumn. the higher levels the Elburz Mountains snow covers the 
ground all the year, though may melt summer southerly slopes. coloured map 
the climatic divisions Iran, published climatiques, looks rather blank 
without the insertion few place-names. W.B. 


NORTH FROM KABUL (Allen and Unwin, 1961, 25s) Andrew Wilson small work 
which might well serve useful introduction the country for serious student 
Afghanistan. The author, who spent several months there 1959, writes well, withs 
strong sense history and facility for crisp dialogue which makes his characters 
come life. conveys the pleasure his travel, mostly local buses, despite the 
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prevalent discomfort and dirt. There lack excitement, when run out 
town suspected spy, engaged hazardous night drive through the passes 
the Hindu Kush. Mr. Wilson uses his camera with skill provide numerous illus- 
trations, but rather more detailed map would have enhanced the value this book. 

S.N. 


The first three-fifths Nicholas Wollaston’s CHINA THE MORNING (Cape, 1960, 
account journey under the watchful eyes the Chinese authorities from 
Hong Kong Peking, Manchuria and the Hwang-ho then Chengtu over 
the new railway and through Yunnan North Vietnam. There are many interesting 
comments Co-ops, communes and the New China generally. Unlike many books, 
this one seems grow appeal goes on; and one found hard put down 
while one was reading the second two-fifths, which are concerned with the two Viet- 
nams, Laos and Cambodia, and the tremendous contrasts between these territories. 


THE CHILDREN LILITH (Hodder and Stoughton, 1960, 21s) the translation 
account Guy Piazzini his expedition Komodo, west Flores (the home the 
well-known giant monitor lizard) and the Kayan and Bahau river country Indo- 
nesian Borneo. The stories adventurous passages along rapid-strewn rivers will 
appeal some tastes. But the author too fond the bizarre and the spectacular, and 
the book too full clichés, for this satisfying account Varanus komodoensis, 
the Dyak and Punan peoples interior Borneo, their habitat (which 
inevitably described “impenetrable jungle” growing “lush 


HIRED KILL, Swift’s contemptuous description soldier, rather misleading 
title for John Morris’s autobiography, suggesting does the hard-bitten mercenary 
(Rupert Hart-Davis, 1960, 25s). Musical and introspective, solitary without being 
the author fought France during the First World War, took regular com- 
mission the Indian Army 1917 and saw much active and peacetime service with 
the Third Gurkhas. The book ends before the Second World War launched the 
author into another varied series adventures, which culminated his appointment 
Director the B.B.C. Third Programme. Readers the will particularly 
interested John Morris’s account the 1922 Everest expedition, which was 
member, with its vivid sketches of, among others, his friend General Bruce, Tom 
Longstaff and George Mallory. 


THE LOTUS AND THE DYNAMO Rowley (Sydney: Angus and Robertson, 1960, 
about South-east Asia, which the author describes Asia Proxima, the anal- 
ogy that what Europe the Far East Australia the “‘near north”. The book, 
perhaps, helps fill void about such countries Cambodia, Vietnam, Laos, Thai- 
land, Indonesia and the Philippines, but for South-eastern Asian students does little 
more than skim the surface life and problems that part the world. Perhaps 
later date the author will give more particularized study the various countries 
dealt with. The photographs are good, though the subjects are rather conventionally 


Sven the author ENDED BALI and Unwin, 1961, 
well-known Swedish photographer, especially animals. describes tour 
Indonesia starting Australia and astonishing variety tropical islands. The 
most interesting chapters, naturalist, are those describing his visit Komodo 
Island, the home the largest land lizard the world, the Komodo Dragon Varanus 
carnivorous monster still fairly abundant, yet only discovered about fifty 
years ago. Many photographs birds were taken Pulau Dua, off western Java, with 
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only acres one the most famous bird islands both total numbers and variety 
species, which has been made reserve the Indonesian nature protection authorities, 
Bali only mentioned the end this attractive and illustrated 
account little-known part the world. 


ULU: THE END (Allen and Unwin, 1961, 28s) superficial account 
quick tour around the sights British Borneo Jorgen Bisch, Danish traveller 
search the picturesque far-away places. Here are the familiar and sketchy ingre- 
dients the travelogue; longhouses and head-hunters, rice wine and blow-pipes, 
photogenic young women and the Islamic splendours Brunei Town are all 
But the knowledge and sensitivity Borneophiles such Tom Harrisson and 
Malcolm MacDonald are sadly lacking. Some fine photographs are the best part this 
book and these make worthy some bed-time browsing. 

STANLEY’s (Hart-Davis, 1960, 21s) American journalist, Thomas Ster- 
ling, who has had the stimulating idea following Stanley’s footsteps across Africa; 
while describing his own adventures interpolates the explorer. 
The method highly successful for the ‘How found Livingstone’ later, 
the Congo, Mr. Sterling less sure his history and the personalities involved and 
Stanley rather disappears into the background. Nevertheless, Mr. Sterling has 


interesting story his own tell and writes with good humour and evokes the 
landscape effectively. 
* 


NIGHT THE TALL Gérard Périot (Muller, 1961, 25s) belongs the sensa- 
tional school travel books. with little experience knows perfectly 
well that the natives come across White alone the forest they kill him sight 
and eat was the warning given Forestry Inspector French Guinea 
Périot, aged nineteen, who decided visit Liberia during his school holidays. 
fact emerged from that country uneaten, except for occasional nibbles ants and 
Guinea worms, spite evident mutual antipathy between him and the inhabi- 
tants. Although the contents the book are distinctly dramatic, must admitted 
that Périot made considerable journey some 1500 miles foot through little- 
known forest country. The book translated Edward Fitzgerald, and illustrated 
some good photographs. 

Professor Rom Landau, the author MOROCCO INDEPENDENT (George Allen and 
Unwin, 1961, 35s) has already produced nine other works the same subject. 
the first study English Morocco since independence. 1958 the author was 
invited the Prime Minister prepare series talks the story the country’s 
fight for independence, travel freely, and meet members the Istiqlal party. The 
experience gained that year and subsequently, provides the main material for the 
book. After intimate picture the leading personalities, the various provinces 
discussed one one. useful work which always holds the attention, illustrated, 
and contains endpaper map. 


Ernst Wiese’s endurance test his diesel-powered Mercedes car, with Marianne 
young German photographer) his passenger, amusingly told FROM ALASKA 
CAPE HORN (Robert Hale, 1960, 18s). The patchwork photographs the jacket 
gives swift impression movement and variety, showing glance stretch the 
Alcan Highway, bridge Guatemala, the road near Cape Horn made impassable 
mud and village reception committee Central America. There are three sketch- 
maps showing the route (none which have scale) and good allowance photo- 
graphs taken the indefatigable Marianne. 
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PATAGONIAN PANORAMA (Bournemouth, Outspoken Press, 1961, 18s) Tom 
Jones who lived Patagonia for forty-seven years, and was Honorary British Consul 
Punta Arenas Chile for ten years. His book chronicle the English-speaking 
community that town and its adjacent country. The prominent residents the last 
seventy-five years are catalogued and there are anecdotes about many them. Passing 
celebrities, like Craddock steaming destruction Cape Coronel Shackleton being 
greeted confused workman, receive due mention. But the 
book’s most valuable feature its portrayal fast vanishing British expatriate 
society, steadfastly refusing assimilation the country from which derives its 
living. easy understand how such attitude can arouse antagonism. There 
are maps, and the index consists largely personal names. 


THE NATURAL HISTORY THE SOUTHWEST, edited William Burns (Franklin 
Watts, Dobson Books, London, 1961, 35s) the combined work five authors 
whom four are the staff the Arizona-Sonora Desert Museum. essen- 
tially popular presentation selected aspects the natural history the south- 
western United States, and succeeds conveying much the fascination these 
arid and semi-arid areas. introductory chapter deals with the range spectacular 
land form phenomena, and with human activity past and present, Indian and immi- 
grant. Following chapters treat the flora, reptiles, birds and mammals respectively, 
and contain much interest the altitudinal variations climate and 
flora, and the ecological effects some man’s activities the area are two examples. 
The whole profusely illustrated with both colour and monochrome 
while the printing and presentation are generally pleasing, pity that, the review 
copy least, some the colour printing slightly out register. 


THE USELESS LAND (Robert Hale, 1960, 18s) John Aarons and Claudio Vita-Finzi 
the literary fruit the Cambridge Expedition the Atacama Desert 1958. Ina 
brand new Land-Rover borrowed from the University Antofagasta the party toured 
the by-ways that waterless land with its many-coloured volcanoes and shimmering 
salt lakes. They found that the desert, despite its hostility, afforded livelihood 
fascinating variety people they encountered hard-bitten prospectors and smugglers 
and shared the labours archaeologists; their visits embraced the chromium-plated 
copper town Chuquicamata and isolated Indian villages still clinging prehistoric 
past. The collector newspaper errata will treasure the description the expedition’s 
leader and the general reader should enjoy this amusing account 


CHAVANTE (Allen and Unwin, 1960, 30s), Rolf Blomberg describes another his 
Amazonian filming expeditions, beginning with the preliminaries Rio Janeiro. 
The goal was the Chavante Indians, inhabiting the headwaters the Rio Araguaia, but 
several diversions, including chapter Fawcett, prevent their being reached until 
the last quarter the book. Chavante agreeable travelogue, and its photographs 
are excellent. 


With preface France’s distinguished polar explorer, Paul-Emile Victor, 
EXPLORATIONS XXe most useful compilation, with the high standard 
illustration and production which are the hallmark the house Larousse 
(H. Beaubois and others, Larousse, 1960); available this country the rather 
high price 4s. Notable explorations the last sixty years are recounted 
seven chapters French travellers, all famous their own particular field. 
original idea has been arrange the journeys under types terrain, instead under 
continents the more usual way. 
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Cleator has had the excellent idea writing, and Robert Hale publishing, 
book lost treasure hoards (TREASURE FOR THE TAKING, Hale, 1960, 18s). Avowing 
healthy scepticism where traditional tales, tattered manuscript maps and decoy doub- 
loons are concerned, Mr. Cleator enough romantic have enjoyed describing 
and documenting the case for search half-a-dozen promising instances. Inca 
treasure, the lost gold strikes the American south-west and the foundered treasure 
ships imperial Spain all come for scrutiny, and the result well-written book, 
attractively illustrated and with exhaustive bibliography. 


The originality and success the Kon-Tiki expedition tended obscure the fact 
that not every anthropologist accepted Thor Heyerdahl’s views the migration the 
Pacific islanders. Eric Bisschop took opposite view and the book FROM RAFT 
RAFT (Allen and Unwin, 1960, 21s), Bengt Danielsson describes the hazardous ocean 
traverses Bisschop and his small group companions from Tahiti Chile and 
thence back again Polynesia, the voyage occupying twenty-two months all. 
Bisschop died the end the voyage when the raft, the third one built, foundered 
the fringing reefs one the Cook Islands. Danielsson’s readable narrative 
based verbal account given Alain Brun, second-in-command throughout the 
expedition, while they were neighbours Tahiti. The book deals with the hardships 
experienced while sea, and there are many interesting sidelights the character 
individual members the crew forced live together small raft for month after 
month. Danielsson, perhaps wisely, has not attempted discuss the scientific impli- 
cations the circuitous voyage, for these were largely the personal views 


OUT THE SMOKE (Hogarth Press, 1960, 21s) written Ray Parkin with intro- 
duction Laurens van der Post, the record the wanderings small group 
survivors from Perth after she had been sunk during encounter with the 
Japanese fleet off north-west Java March 1942. After reaching the small island 
Sangieng the author and his companions fitted out small boat found abandoned 
one the beaches and then attempted sail south along the Javanese coast until they 
reached port still Allied hands. The speed the Japanese advance thwarted their 
efforts and when they finally put the small port they were met the 
enemy. The narrative makes compelling reading, although times there tendency 
overstress minor incidents. The book illustrated two maps and number 
pen sketches drawn the author. 


THE SNOWMAN AND COMPANY Odette (Hale, 1961, 18s) entertain- 
ing collection stories and legends about the Yeti and similar beasts, well accounts 
the enigmatic footprints which have been seen the Himalaya and Karakoram, and 
the personal records observers. has foreword Eric Shipton and postscript 
Tilman, but spite the impressive list authorities cited the author 
the “Abominable remains problematical ever, and may regarded 
par with the Loch Ness Monster and Flying Saucers. 


The GOLDEN ENCYCLOPAEDIA GEOGRAPHY, lavish “Rathbone Book” from 
Macdonald, London (1961, 63s) adapted from the Westermann Bildkarten Lexicon 
arrangement with Georg Westermann Verlag. contains general introduction 
“Our Earth” and each continent prefaced short description. Land forms, 
animals, plants and products are included the items defined the Encyclopaedia 
well places. The coloured illustrations are particularly fine, but pity that 
many the maps verisimilitude sacrificed the picturesque. 
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MAPS AND MAP-MAKERS MEDIEVAL BRITAIN 


EARLY MAPS THE BRITISH ISLES With Introduction 
and Notes Crone. London: Royal Geographical Society, 1961. pages, 

HIS WELL-SELECTED and excellently produced series reproductions early 

manuscript and printed maps the British Isles should form part every geo- 
graphical library. Apart from its special regional interest affords bird’s-eye view 
the sequence changes cartographical technique that took place during period 
nearly six centuries. culminates the first map England and Wales, 
drawn Christopher Saxton from his surveys. 

Lord Nathan remarks his brief Foreword, the maps are suitable for display 
round the walls the school geography room. But even the teacher specialist 
the subject geography, and will not always so, all too likely that has 
never paid much attention the making and the history maps. such the case 
simpler leaflet should available for his use introduction guide the learned, 
but somewhat austere, text supplied Mr. Crone, who has the experienced adult 
scholar mind. This text appears folio brochure which exceptionally attractive 
format and respect the selection type-founts. The printer not named. The 
cover and title-page are decorated with little woodcut the British Isles from the 
rare portolano 1528 Pietro Coppo. 

This woodcut neatly illustrates one the points that must always borne mind 
when looking old maps. The cartographer was obliged work very largely from 
verbal descriptions and from the dicta the ancients. had long been accepted that 
the limit the habitable world lay island called Thule, variously spelt also 
Thyle Tile. Here see (and elsewhere the portfolio) placed the extreme 
north-east corner the map. But some writers placed the farthest west, and 
quite possible that the puzzling name An-Tillia derived from fancied Breton sighting 
this boundary island, when the name was prefixed with the Breton particle 
The copyist, too, with knowledge his subject, times treated the outline 
cartouche coast-line, and such slip would account for the peculiar shape and size 
Antillia when first appeared sea chart. The Orkneys were transformed from 
single large circular island (Plate just such blunder after some 
scribe had ringed them about, and the matching large Brazil Is. (which drew the 
Bristol men into the Atlantic) probably arose similar way. more familiar example 
faulty copying the transformation the mountain Plynlimmon into large cir- 
cular lake, which appeared map after map (Plates and 8). 

itinerary provided firmer core round which map could built up, and Plate 
drawn for Giraldus Cambrensis, affords simple example. Starting from Ire- 
land the traveller crosses the sea Wales, crosses the Severn into England, and 
continues way Winchester London. ships across the sea Flanders, and 
thence across the Somme reach Paris island the river Seine. crosses the 
Rhone Lyons and through passes the Alps and Apennines reaches Tuscany, and 
Rome. The sweeps the draughtsman’s pen can imagined marks these 
stages, and then roughs schematically the lands north and south the route. But 
“everyone that Sicily shaped like triangle, here appears recognizable 
Correctness these matters was not the cartographer’s aim. 

second and more obvious example map based itinerary that 
Matthew Paris, Plate (the note incorrectly numbered 3). The route from Dover 
Newcastle, and this laid out, was customary, straight line. consequence 
south-east England turned through right-angle. But this was not done 
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The outline the frame into which the map fitted also helped deter- 
mine the orientation and proportions its parts. Thus the rectangular Anglo- 
Saxon Cottonian World Map (Plate Africa and the Nile are 
and the axis the Red Sea line with the Strait Gibraltar. modern conven- 
tions are accepted Mount Ararat (the Ark its summit) lies due east London. But 
for the early map-maker, area was proportionate importance. This map represents 
the Christian Roman Empire (it illustrated Latin manuscript) and all the lands and 
seas outside the Empire are telescoped round the margins. Individual features, too, 
receive emphasis enlargement, such the outsize Mount Carmel, and the big star- 
shaped island Cadiz behind the neatly drawn twin Pillars Hercules. The name 
Island (Iceland) given the Norwegian portion Scandinavia (separated strait 
from Sweden) while Tyland (Thule) the large island north Hibernia which 
Giraldus Cambrensis (Plate more correctly identifies Iceland. The influence 
the Latin geography text-books can also seen the relation England the 
Continent. was laid down that the Capes Cornwall lay opposite the Capes 
Spain. The scribe effects this relationship lengthening the English Channel coast 
westward and pulling north-west Spain round way that seriously contracts the 
Bay Biscay. 

The third Plate (with the note mis-numbered provides full-scale reproduc- 
tion the British Isles taken from the famous Hereford Map. Here the outlines our 
islands have been forced conform circular boundary—the most usual shape 
medieval world-map. Fortunately the draughtsman inscribed the circle square, 
and filled the corners with illuminations. this one depicts the Roman Emperor 
presenting three surveyors with order hung with his seal. They are out and 
survey the whole world. fact the Greeks and Romans had long ago drawn maps 
scale, and even made use coordinates. But the Dark Ages such methods were for 
time forgotten. 

Some the “‘accepted ancient geography have already been touched upon. 
Yet another was that was necessary over Stirling 
Bridge pass from the Lowlands into the Highlands Scotland. How this was 
interpreted clearly shown Matthew Paris’s map (Plate 4): the Firth Clyde was 
supposed run meet the Firth Forth. This narrow waist (which 
map becomes complete cut) was very constant feature early maps Scotland. 

the map the fourteenth century (Plate begin find recog- 
nizable coastal outline, least southern England, and this map is, course, also 
remarkable for its system measured roads. The cartographer has, however, produced 
strange chain islands the North Irish Sea, and these are more less faithfully 
reproduced the anonymous map shown Plate this date there reason 
suppose that the marine charts now being drawn Italy and Majorca were influencing 
the professionals who compiled land maps. The sea charts were naturally particularly 
accurate respect the coasts regularly visited merchant ships. was perhaps 
because had commerce that there was for long hint Cardigan Bay the 
map Wales (Plates 10, and 13). 

The recovery Ptolemy’s Geographia and the maps attributed him 
real revolution cartography, although the makers charts preserved their old tradi- 
tions and conventions. Large-scale regional surveys began Italy and Germany, 
while mathematicians busied themselves with coordinates and projections. was 
once clear that Tabulae Novae were necessary, yet side side with them 
maps were reverently and faithfully recopied and printed, even with their absurdities. 
had, for example, placed Britain two degrees north its true latitude, while 
also laid down that Thule latitude 63° marked the limit the habitable world. 
This left insufficient room for Caledonia, which was known inhabited. Hence the 
draughtsman naively turned Scotland through right-angle, although whether with 
the great astronomer’s approval cannot known. 

early German “new map” England was produced (Plate 13), 
but this was drawn grid, without indication scale. The first scale map the 
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British Isles, with proudly displayed pair dividers, and drawn projection 
the Nicholas Germanus principle, has some affinities with, and some details 
preferred to, the well-known map, which have Plate early 
imprint. 

English mathematicians were friendly touch with the two great Flemish carto- 
graphers, Ortelius and Mercator, providing them with material for their maps and 
atlases (Plates and 19), but the maps Lawrence Nowell (Plates and 18) have 
remained manuscript, and therefore particular interest have them here. 
Nowell was one the group who interested themselves the revival Anglo-Saxon 
studies, and one his maps, marking ancient place-names, strikingly similar out- 
line the one that English sent Mercator. 

Meanwhile, have Plate excerpt from the very fine Marine Atlas 
famous Portuguese chart-maker, Diogo Homem. This man had lived England dur- 
ing the reigns Edward and Mary and was for the Queen that the book charts 
(with its beautifully illuminated frontispiece St. Sebastian) was drawn. The dis- 
figuring the Spanish half the decorative coat arms presumably occurred after 
her death, when her foreign husband need longer command respect and homage. 

Sir William Cecil was man who understood the value maps, and made much use 
them dealing with Irish affairs. Lawrence Nowell was his secretary for time and 
suggested him that would very desirable have set English county maps. 
Such project would costly, however, and was not until patron was found 
Thomas Seckford that Christopher Saxton (who had been surveying Ireland) was 
commissioned carry out this work. summarized drawing (in 1579) the 
beautiful map England and Wales which concludes this portfolio. 

Mr. Crone reminds us, Lord Burghley (as had now become) possessed com- 
plete copy Saxton’s Atlas, interleaved and annotated, which now one the 
treasures the British Museum. quote from the Introductory Essay: 
Atlas fitting print close this view the early maps Britain. was the climax 
period cartographical activity and, though owed much progress abroad, 
both the science cartography and the art engraving, was not only the most 
complete survey the country before the foundation the Ordnance Survey, but the 


IMAGO MUNDI: review early cartography founded Lzo Bacrow. Vol. XV. 
Mouton and Co., 1960. inches; 125 pages; illustrated. 

sad that the fifteenth volume Imago Mundi, published 1960, should have 

record the death its editor-secretary, Capt. Roukema, soon after that its 

founder. Capt. Roukema had acted editor-secretary, with the assistance Mr. 

Skelton the British Museum, for volume fourteen and this present volume. 

His death must have placed considerable burden upon Mr. Skelton and the publishers 

and they must thanked for the excellence this volume. memoir Capt. 

Roukema will appear the next volume Imago Mundi. 

are told the editorial foreword that, although Imago Mundi remains the only 
periodical devoted the history cartography, will future admit also articles 
early discoveries written connection with early maps and that, materials are 
available, more than one issue will produced year. series supplements has 
also been planned succession Bagrow’s Anecdota Cartographica which will pro- 
vide opportunity for publishing important works too long, otherwise unsuitable 
form, for Imago Mundi. list six, preparation planning, includes the life 
and works Blaeu Keuning and Bagrow’s History Russian cartography. 

There are thirteen main articles this latest volume and they are illustrated 
less than forty-four high-quality plates. Five the articles deal with small collections 
maps. Mlle Foncin describes some the manuscript maps recently acquired 
the Nationale, drawing attention five nautical charts vellum, includ- 
ing two fragments chart attributed Luis Teixeira, the Portuguese cartographer, 
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and richly decorated Cosmography prepared 1568 for Charles France 
another Portuguese, Bartolomeu Velho. are told that Dr. may soon 
devote detailed study this latter. Mlle Foncin also mentions ten large mural maps 
drawn either Roussel Blottiére, and these are the subject separate article 
André Froehlich. They are, together with others the Institut Géographique 
National, some the earliest work the Corps Surveyors and served the 
originals for the map the Pyrenees, published 1730 scale 216,000, the 
first major publication the official cartography France. The originals, constructed 
about 1718 and 1719, were carefully and precisely drawn, can seen 
from the two excellent illustrations. Rodolfo Gallo’s article, which describes six maps 
the Correr Museum Venice attributable Egidius Sadeler, and which includes 
account the work Giuseppe Rosaccio, followed Florio Banfi’s the seven 
provincial maps Austria-Hungary copy the so-called atlas, now the 
Tall Tree Library Jenkintown. seven maps are shown indeed the work 
Wolfgang Lazius. The map the Rhineland between Constance and Strasbourg, 
which reproduction given, stated unique. This not so: there is, the 
Bodleian Library Oxford, copy which formerly belonged Philippe Buache and 
which bears his monogram. The fifth article map collections contributed 
McGovern and list maps Nagasaki printed during the Tokugawa era. The list 
gives the maps chronological order with location original and reproduction. Since 
the author states finest reproductions are poor substitutes for the 
surprising find that the article contains less than fourteen them. articles 
the development cartography Sweden and the Crimea are contributed Nils 
Friberg and respectively. The former discusses detail the earliest pro- 
vince map Dalecarlia attributed Andreas Burens, the Swedish carto- 
graphy, and also describes his later the latter deals with the outline the Crimea 
shown series early maps, and Bagrow contributes postscript. 

unusual examples cartography are presented articles Burland 
map vehicle Mexican History”, and Davenport the Marshall 
Islands navigational charts. The former gives interpretation the map 
Tecamachalco 1557, which historical materials and cartographic features are inter- 
woven, and this can appreciated the more because the fine reproduction accom- 
panying the article; the latter describes the stick-charts which are still used the 
island navigators. Capt. Roukema has followed his article remarks the 
Cosa map” (Imago Mundi XIV) with analysis the chart the coasts north- 
east Brazil and the Guianas the Egerton MS. 2803 and Giuseppe Caraci takes 
further north with his article the reputed inclusion Florida the oldest nautical 
maps the New World. This latter article really the introduction proposed 
further study very interesting topic which has already been examined 
Nunn and True. 

mation given letter Martinus Martin Athanasius Kircher. The map 
reproduced and gives the noted variations the compass needle off the west coast 
Africa. illustrates the experiments that were being made this time determine 
longitude from compass variations. The article that will please carto-bibliographers 
bio-bibliography Pieter van der Keere containing fuller account than have 
had previously his cartographic work. was written Johannes Keuning, whose 
death was reported the last issue Imago Mundi, and revised and completed Mr. 
Skelton. addition the articles briefly noted above, twelve pages are given 
the end shorter articles, and these include description eighteenth century 
maps the Jesuit Mission Spanish America the Archives the Society Jesus 


ORDNANCE SURVEY ONE INCH ONE MILE MAP 


August 1961, notable event the history the Ordnance Survey occurred— 
the publication the last six sheets complete the Seventh Series the One 
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One Mile map. For the first time, the whole Great Britain covered single 
series this scale which uniform projection, size and style. Since the publication 
the original One Inch Map, the first sheet which appeared 1805, number 
editions were issued the New Series, completed 1892; the Third Edition, begun 
the following year, which colour and contours were used for the first time; the 
Fourth “Popular” Edition, begun 1919, and the Fifth 1928, which covered 
Southern England only. After the last war Sixth, Popular”, edition was pro- 
duced for England and Wales. 

then became apparent that the One Inch Map must redrawn, acceptable 
standard was maintained. The Seventh Series was designed entirely new 
map the first sheets appeared 1952 and the last (Sheet 190) 1961. view the 
many other tasks which the Ordnance Survey engaged, this was considerable 
achievement. The term rather than edition, has been used indicate the 
method revision followed. Sheets are chosen for full revision according 
the amount change involved, that this may occur any time between five 
twenty years so. But all sheets when reprinted will have special revision the 
major road information. This seems the best method, within the resources the 
Department, ensuring that the Ordnance Survey’s seller’’ kept date. 


DUPIN TRIEL AND THE FIRST USE CONTOURS 


recent study Father Dainville has pointed out the interest the map 
France which Dupin Triel was among the first use contours for the representa- 
tion relief (Dainville, 1958). wish make here supplementary comment 
map which Father Dainville has overlooked, and which appears have 
certain importance for the history cartographic technique. 

Dainville has shown, the “ingénieur géographe” Dupin Triel published 
1782 the study which Carla demonstrated the theory contours (Dupin 
Triel, 1782). the end this memoir, notice informed the reader that the author’s 
views were developed greater detail work which contained not only “carte 
but carte France nivellée” (p. 108). This was the work 
Dupin Triel. 

Applying the principles Carla, drew map France which gave “un 
appercu (sic) des hauteurs plus moins considérables des plaines cet empire” 
(Dupin Triel, 1791). appeared 1791 with commentary which the author 
explained that expressed “‘les différentes hauteurs par des lignes ponctuées hori- 
sontales qui sont les graduations leurs divers niveaux”’, that is, lines equal 
altitude. 

note the map itself explains that only simple view which does not 
offer any rigorous accuracy, and adds that matériaux plus plus nombreux 
nous mettront dans peu portée d’augmenter perfectionner ces premiéres 
pour faire nous travail plus 

the year VII (1798-9) Dupin Triel published second map (Dupin Triel, 
1798) which Dainville does not mention. The cartographer utilizes new obser- 
vation for altitude. The geographical outlines and those the contours are the same 
the map 1791, used some extent basis. But the tinted engraving three 
hypsometric tints light bistre emphasize the representation relief, and bands 
the colours delimit the basins and encircle the heights. far aware, this the 
first use France hypsometrical colouring. 

Was Dupin Triel satisfied with this attempt? all events, when issued 
second edition Carla’s work (Dupin Triel, 1804), did not mention it, and 


the map 1791 which accompanies the text. identified the reference 


des Recherches There one further point: the 
Département des Cartes Plans the Bibliothéque Nationale possesses copy the 
map 1791 (Ge. 15126) which attempt has been made colour hand the 
hypsometrical shading, but not known when whom this was done. 
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Gravée lavis par Dion. 100,000 toises (=91 mm.) Paris. (Bibl. Nat. Rés. Ge. 
7657). Inscribed foot left, ‘“Tableau comparatif des différents points France 
dont les hauteurs ont été déterminées exactement.” 

1804 explicatif géographie perfectionnée par nouvelles méthodes nivelle- 
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Foncin 
ATLAS KENYA 


Kenya has now joined the growing number countries which provide synopsis 
their physical and human geography the form national atlas. The “‘Atlas 
the first which appeared the end 1959, has been compiled, 
drawn and printed the Survey Kenya. Published under the direction 
forty-five plates are clear and produced, and maintain high standard carto- 
graphy. addition the usual plates dealing with the physical and human geography, 
there wide range administrative maps. The Provincial maps, the scale 
are layer-coloured, with communications emphasized and limited selection 


names. The topical maps, the scale 1:3M, are based data supplied 
government departments and research organizations. For the student historical geo- 
graphy, there interesting series reproductions early maps, including 
Erhardt and Rebmann’s maps 1856, which ushered the era European explora- 
tion. 


EXHIBITION IRISH MAPS TRINITY COLLEGE, DUBLIN 


comprehensive display Irish maps has been mounted the Geographical 
Society Ireland and the Ordnance Survey Ireland and now view the 
library Trinity College, Dublin, where will remain open throughout the winter. 
The exhibition, which all the major Dublin libraries have contributed original 
material, ranges from the Rome Ptolemy 1490 the current output the two 
Ordnance Surveys (Dublin and Belfast) and includes estate maps, town plans, military 
surveys, charts and early statistical maps well topographical and atlas maps. 
Among the original items the “Hardiman (TCD 1209), which contains 
probably the largest collection early Irish manuscript maps outside the London 
repositories. The exhibition also includes two interesting maps that have only recently 
become known historians cartography. One comes from the set maps and 
picture-plans Richard Barthelet discovered three years ago London 
house and now the National Library Ireland; well illustrating the military 
campaigns Lord Mountjoy, Barthelet’s work considerable interest the 
historian Irish settlement types. The other new item, from the collection the 
Ordnance Survey Phoenix Park, Dublin, Charles Vallancey’s huge map 
Ireland” (1785) about miles inch, product the little-known military 
surveys the late eighteenth century. 

illustrated descriptive catalogue available under the title Maps”. 
ANDREWS 
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THE SOCIETY’S NEWS 


LADY DOROTHY MILLS AWARD 


result bequest the late Lady Dorothy Mills, Fellow the Society, 
award has been established £1000 made young woman traveller who 
also Fellow the Royal Geographical Society. The award will made the form 
grant covering one more years and will primarily for project involving 
travel adventurous kind rather than projects purely for academic research. 
Applications should made the prescribed form, which may obtained from 
the Director and Secretary the Royal Geographical Society. Applications for 1962 
should reach the Society not later than February 12. 


APPLICATION FOR GRANTS FOR EXPLORATION AND RESEARCH 1962 

Applications for grants for both exploration and research must reach the Director 
and Secretary not later than February 1962; only very exceptional circum- 
stances that later applications can considered. Applications must typed the 
Society’s own form which can obtained request; they must accompanied 
evidence support from institutions qualified individuals supporting the proposed 
expedition research. Leaders expeditions and other applicants for grants may 
expected attend interviewing board. 

The Society now prepared consider applications for support from expeditions 
less than undergraduate status (i.e. school-boys and young people from industry 
and commerce). 

PUBLICATIONS THE SOCIETY 


New geographical literature and maps, the half-yearly selected accession list for the 
Library and Map Room, has recently been enlarged, and now covers over 600 current 
periodicals. the request number geographers, all the articles twenty lead- 
ing international geographical periodicals are regularly included. The subscription 
price remains 15s per annum, from the Society’s Office. hand-list the titles 
all periodicals currently received and indexed has recently been published—Current 
geographical R.G.S. Library Series No. 5—with useful subject index. 
This obtainable from the Office, price 6d. The pamphlet: Royal Geographical 
Society, record 1931-55, which was published mark the 125th anniversary the 
Society, can now obtained the reduced price while the stock lasts. 

Two volumes the General Index the Geographical have been out 
print for some time. These have now been vols. (1903)—40 (1912), 
and III, vols. (1922), and can obtained from the Office, 30s each 
(to Fellows 24s) plus postage. 


GENERAL CERTIFICATE EDUCATION: GEOGRAPHY PRIZES 

The Society’s annual award prizes for geography based the results Advanced 
and Scholarship levels the General Certificate Education summer examinations 
has been made, the recommendations the respective Boards Examiners: 

Oxford Local Examinations: Hugh Michael Morris, The Radcliffe School, Wolver- 
ton. Cambridge Local Examinations: Judith Clark, Luton High School for Girls. 
Oxford and Cambridge Schools Examinations: Suzanne Stonebanks, Notting Hill and 
Ealing High School. Durham University Schools Examinations: Neil Paterson, Royal 
Grammar School, Newcastle. Welsh Board: Elizabeth Kay Andrews, Lewis 
School for Girls, Ystrad Mynach. London University Examinations: Jennifer Susan 
Hanson, Nonsuch County School for Girls, Cheam. Matriculation Board, 
Manchester: Martin Bulmer, Ackworth School, Nr. Pontefract. Northern 
Ireland Senior Certificate Examinations: Alan Hill, Bangor Grammar School, 
Northern Ireland. Southern Universities Board: Michael Peter Joy, Queen 
Elizabeth’s Hospital, Bristol. Associated Examining Board: James Henry Bastow, 
Slough College Further Education. 
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THE RECORD 


CONTRIBUTORS THIS ISSUE THE JOURNAL 


Dr. Holdgate has been lecturer zoology the Universities 
chester and Durham, and now assistant Director Research the Scott Polar 
Research Institute, Cambridge was member, and later joint leader, the Gough 
Island Scientific Survey and leader the Royal Society Expedition southern 
Chile, Professor Dilke Professor Classics, Rhodes University, 
Grahamstown. Phillip Law, who was awarded the Founder’s Gold for 1960, 
Director Antarctic Division, Department External Affairs, Melbourne. 
Dr. Brookfield reader social geography the Institute Advanced Studies, 
Australian National University, Canberra. Dr. Wood lecturer geography, 
Reading University, and member the British Association for the Advancement 
Science Research Committee Ancient Fields. Dr. Bird 
geography and University College London, and was formerly 
research scholar the Australian National University, Canberra. Dr. Hunter 
lecturer geography the University Ghana. Ledger, formerly Lever- 
hulme Overseas Research Scholar, now assistant lecturer geography Univer- 
sity College, Ibadan, Nigeria. Dr. Patrick Arthur Hill Research Professor the 
Department Geology Carleton University, Ottawa. Paget university lecturer 
geography the University Oxford. 


GRANTS EXPEDITIONS 


The Council has approved grants totalling £3380 (including £2200 from the Wolf- 
son Exploration Fund; from the Stephens Bequest; from the Latin- 
American Travel Fund and £80 from the Penruddocke-Park-Lander Fund), thirty- 
one expeditions 1961, and seventeen further expeditions have been approved; 
instruments have been lent twenty-three out this total forty-eight expeditions. 
Details are follows: 


Financial Recording Expedition (£75 from Wolfson 
Fund) plus instruments) Makerere College Eastern Rift Valley Expedition from 
Wolfson Fund); Kanjiroba Himal Expedition from Wolfson Fund plus instru- 
ments); Imperial College Expedition from Wolfson Fund plus 
instruments); Imperial College Malta Expedition ({100 from Wolfson Fund); 
Chelsea College Science and Technology Iceland Expedition from Wolfson 
Fund); British Schools Exploring Society’s 24th Expedition from Wolfson Fund 
plus instruments) Kent Icelandic Expedition from Wolfson Field-work 
Ecuador—D. from Latin-American Travel Fund plus instru- 
ments); Field-work western Iceland—I. Kirkby Explorations 
Iceland Expedition from Wolfson Fund plus instruments) Oxford University 
Women’s Expedition the Madeiras from Wolfson Fund); Cambridge Biafo 
Gyang Expedition Oxford University Cyrenaica Expedition Oxford 
University Andes Expedition plus instruments) Kenyan Coast Expedition 
from Penruddocke-Park-Lander Fund); Spitsbergen Friesland Expedition (£75 
from Wolfson Fund plus instruments); Cambridge Titania Expedition plus 
instruments); Cambridge and Sheffield Sahara Expedition from Penrud- 
docke-Park-Lander Fund) plus instruments); Cambridge Spitsbergen Expedition 
(£350 from Wolfson Fund); Cambridge Nepal Expedition from Wolfson Fund); 
University College Wales Mount Sabalan Expedition from Wolfson Fund 
plus instruments) London University Beerenberg Expedition plus instruments); 
London University Geological Expedition Midnordurland plus instruments); 
Cambridge Karakoram Expedition ({100 from Wolfson Fund plus instruments); 
Reconnaissance Expedition Brazil from Wolfson Fund) Antofagasta 
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tion, Northern Chile from Latin-American Travel University College 
Swansea Oksfjord Expedition International Map Roman Empire, Turkish 
Expedition Southern Etruria Survey Oxford Expedition Atlas 
Mountains Southern Morocco (£75 from Wolfson Fund). 

Approval and University East Greenland Expedition; 
Women’s Kulu Expedition; Cambridge Arctic Canada Expedition Nuptse Hima- 
layan Derbyshire Himalayan Expedition; British Museum (Natural His- 
tory) Eastern Nepal Expedition; Oxford University Expedition South Caspian; 
R.A.F. Karakoram Expedition; British Ruwenzori Expedition. 

Approval only.—Peru Archaeological Expedition; Scottish Mountaineering Club 
East Greenland Expedition; Imperial College Italian Apennines Expedition; Cam- 
bridge Expedition Pindus Cambridge Expedition Bristol 
University Trans-Continental Expedition; Ghana Army Tibesti Expedition. 

The following expeditions have also received ciné cameras and equipment pur- 
chased out grant from the Calouste Gulbenkian Foundation, Lisbon: Kanjiroba 
Himal Expedition Oxford University Women’s Expedition the Madeiras; Kenyan 
Coast Expedition; Cambridge Titania Expedition; Cambridge and Sheffield Sahara 
Expedition Oxford University Expedition South Caspian; Cambridge Karakoram 
West Greenland Expedition (H. Tilman). 

Substantial grants aid were also made expeditions mountain regions the 
Mount Everest Foundation, constituted the Society and the Alpine Club. 


THE MACKINDER CENTENARY 


The centenary the birth Sir Halford Mackinder February 1861 was 
marked address Professor Gilbert the London School Economics, 
which Mackinder was the second Director. The address was three parts: out- 
line Mackinder’s life, more detailed account his work the University Lon- 
don, for which Mr. Cantor provided much material, and examination those 
ideas his which are value today. Professor Gilbert emphasized Mackinder’s 
university extension work, his share what was become the University Reading, 
and his varied political work. London, Mackinder worked hard secure that geo- 
graphical studies should widely based, and opposed the immediate establishment 
honour schools the universities premature view the shortage qualified 
teachers. was also leading opponent the proposal build the headquarters 
the university South Kensington, insisting the value central site, such has 
now developed Bloomsbury. Professor Gilbert brings out clearly Mackinder’s con- 
cept geography: “‘A great deal has been heard lately about ‘the two cultures 
western Society’. But nearly seventy-five years ago Mackinder described this prob- 
lem the R.G.S. and suggested solution these words—‘One the greatest all 
gaps lies between the natural sciences and the study humanity. the duty the 
geographer build one bridge over abyss which the opinion many upsetting 
the equilibrium our The address concludes with eloquent appeal for 
the foundation Mackinder research Fellowships the universities which 
taught. This appreciation his life and work has been published pamphlet the 


THE MEETING THE BRITISH ASSOCIATION, 1961 


The 123rd meeting the British Association was held Norwich, where some 
3600 people registered attendance. Section met the Lakenham Girls’ School under 
the Presidency Professor Beaver, and welcomed its foreign guest for the 
meeting Professor William-Olsson the Stockholm School Economics. 

very full Section programme consisted twenty-nine papers and eleven excur- 
sions, beginning Thursday, August 31, with three contributions the geography 
Norwich and Norfolk. Miss Gibbons (Lecturer Geography, Norwich 
Training College) examined the physical setting and growth the City Norwich 
the early nineteenth century, and Mr. Cartwright (Assistant Master, City 
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Norwich School) analysed the development Norwich from the early nineteenth 
century the present day. Mr. Prince concluded the morning session with 
paper which examined the regional distribution and origin some 27,000 pits and 
ponds Norfolk. The Thursday afternoon excursions included two separate tours 
Norwich led Miss Gibbons and Mr. Cartwright, and visit Thetford, 
examine the land use planning proposals for the expansion the town. This excur- 
sion was led Mr. Green, with additional contribution the 
geography the town Professor Edwards. Professor Beaver delivered 
his Presidential Address, and Friday, September 
examining the technical aids used man occupying 
the land and developing its resources—against background the physical and 
economic factors. This was followed paper from Mr. Doran (Chief En- 
gineer the Great Ouse River Board) which concerned itself with the drainage the 
Fenlands. The Friday afternoon session consisted joint symposium with Section 
(Botany), under the chairmanship Dr. Kidson, “Problems the Norfolk 
Broads”. Dr. Lambert examined general character, stratigraphy and 
vegetation Mr. Smith discussed the historical evidence bearing 
upon the origin the Broads, and Mr. Charles Green described the archaeology 
Broadland relation the changing levels land and sea. Mr. Ellis opened 
the discussion. Four excursions were arranged Saturday, visiting variety 
landscapes. Dr. Lambert, Mr. Smith and Mr. Green led party Broadland; Pro- 
fessor Darby conducted group the Eastern Fenland; Mr. Postgate and 
Dr. Duffey led expedition the Breckland and Mr. Lee led another party 
examine the fishing industry Lowestoft, and visit Fishery Research 
Sunday three excursions visited respectively Scolt Head Island (leader Dr. 
Duffey), north-west study historical geography (Mr. Prince and 
Mr. Glasscock), and the coast between Yarmouth and Southwold, where the 
geomorphology was demonstrated Mr. Williams and Mr. Hardy. 

Monday, September the morning was devoted symposium entitled 
change and its impact the geography overseas lands’’, with contri- 
butions Professor William-Olsson (The rise and development manufacturing 
industries south-central Sweden); Mr. Walton (The new industrial bases 
Japan); Mr. Farmer (Technology and agricultural geography Ceylon) and 
Dr. Johnson (Technology and economic development Pakistan). series 
miscellaneous papers were given the afternoon Mr. Lines study the 
agricultural engineering industry East Anglia); Mr. Lee and Mr. Harvey 
(Some effects the environment our northern fisheries); Mr. Lawton (The 
journey work England and Wales: forty years change) and Mr. Chandler 
(Diurnal, seasonal and annual changes the intensity London’s heat island). Nearly 
ninety people attended the Section Dinner, held Monday evening the Grosvenor 
Rooms, Norwich. 

Tuesday morning, September Mr. Smith made contribution (The 
Broads—man-made?) joint session with Sections (Engineering) and (Zoology) 
“Power supplies and water held Section G’s rooms. The 
ing programme for Section was symposium “Geography and planning with 
special reference East Dr. Willatts spoke “‘Major post-war 
developments England and Wales’’, Mr. James examined develop- 
ments deep-water estuaries”; Mr. Hookway discussed the 
East Anglia”, and Dr. Duffey gave paper conservation part the 
pattern land use East The lecture programme Tuesday afternoon 
was devoted geomorphology, with contributions Mr. Hardy (The move- 
ment beach material near Blakeney Point); and series three papers which dealt 
the main with granite landscape evolution, and given Mr. Waters (Peri- 
glacial erosion Dartmoor), Mr. Palmer (The origin British Tors) and Mr. 
Berry (Granite landscapes the tropics). addition, Mr. White led 
sion Westwick Frosted Food Products factory see modern food-processing equip- 


non 
"Po 
boo 
mer 
Car 
toc 
plet 
Pro 
forr 
che: 
che: 
lem 
sug 
asse 
met 
bro 
suc 
pro 
the 
unc 
mit 
Cor 
the 
sult 
Use 
exp 
use 
was 
hav 
Vic 


THE RECORD 559 


ment work. formed the connecting theme for the three papers delivered 
Wednesday morning, September when Professor Steel considered ‘“The 
non-African populations British Central and East Mr. Mitchel dis- 
cussed indigenous town and Dr. Harrison-Church examined 
“Port Etienne, Mauritanian pioneer 

All the Section meetings were well attended, and most the excursions were fully 
booked, and pleasant record word appreciation for the excellent arrange- 
ments made the Joint Local Secretaries, Mr. Houghton and Mr. 
Cartwright, both the City Norwich School, and their assistants. also fitting 
congratulate the contributors, the editorial board and publishers the production 
fine handbook—The Norwich Region. The meeting was also marked the com- 
pletion the work Section Committee, under the chairmanship 
Professor Dudley Stamp, and the publication the fruits ten years’ labour the 
form volume entitled glossary geographical terms. 

Mr. Kirwan (Director and Secretary the Royal Geographical Society) has 
been elected President Section for the 1962 meeting, which will held Man- 
chester from August September Offers papers for reading the Man- 
chester meeting should made immediately the Recorder, Mr. Stephens, the 
Department Geography, The Queen’s University Belfast. STEPHENS 


COMMON LAND ENGLAND AND WALES 


research survey common land undertaken under the auspices the 
Nuffield Foundation, and £20,000 has been set aside the Trustees finance the 
project, which take three years. The desirability investigation into the prob- 
lem management and improvement the common land England and Wales was 
suggested the publication 1958 the Report the Royal Commission Com- 
mon Land (Cmd. 462; see Geogr. 125, (1959) 250). mass evidence was 
assembled the Commission during three years’ work, and number recom- 
mendations made, based two radical propositions: The registration the title 
the ownership the soil common land and the rights common over it; and 
The universal provision statutory authority and obligation organize the 
management commons. Legislation now being drafted carry into effect these 
broad propositions, and has been felt that this could more effectively done 
such detailed information the Commission had not the time obtain could 
provided systematic research enquiry into the management problems commons. 

Professor Alun Roberts, just retired from the Chair Agricultural Botany the 
University College North Wales, Bangor; Mr. Hubert Smith, who retired 
the end 1960 Chief Agent the National Trust; and Dr. Denman the 
Department Estate Management Cambridge University have been approached 
undertake the work research team. They will assisted Executive Com- 
mittee under the chairmanship Colonel Floyd, and 
Consultative Panel. The Executive Committee will advise upon the coordination 
the work and the findings and proposals the research team. Members the Con- 
sultative Panel, among them Professor Dudley Stamp, Director the World Land 
Use Survey and Vice-President the Society, will play more individualistic role 
experts having knowledge the many aspects the common land problem. 


THE OLD ROYAL OBSERVATORY 


When the Royal Observatory was moved from Greenwich Herstmonceux Castle 
Sussex 1948, was decided that the original building, designed Wren for the 
use the first Astronomer Royal, John Flamsteed, should used museum. 
was opened such Her Majesty The Queen July 1960, the Octagon Room 
having been restored nearly possible appears engraving the late 
seventeenth century; the four rooms occupied Flamsteed were re-furnished the 
Victoria and Albert Museum with furniture the same period. The building now 
forms part the National Maritime Museum. The account the Observatory’s 
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founding, purposes and development over 300 years, written Laurie and 
published the National Maritime Museum for the occasion, has been revised and 
re-issued. lists the eleven Astronomers Royal beginning with the Rev. John 
steed (appointed 1675) and ending with Dr. Richard v.d.R. Woolley (1955), and 
describes the instruments they used, the tasks they undertook and the difficulties with 
which they contended. interesting note the struggle necessary for Flamsteed, 
Halley and their successors secure not only the equipment they required, but the 
funds pay adequate assistance, and indeed their own salaries, for carrying out their 
task out the longitude places and perfecting navigation and astronomy”, 


LAND FORMS NORTH-EASTERN GHANA 


With reference the former pediment remnants Haute Volta (Geogr. 
122, (1956) the following observations may interest they summarize the 
result investigations carried out the Bawku-Gambaga area north-eastern 

The main geological formations Haute Volta are continued north-eastern 
Ghana, save that the Tarkwaian doubtfully represented only quarter-mile wide 
strip fine-grained, impure, carbonated quartzite the extreme north. The 
main Birrimian (pre-Cambrian, sometimes correlated with Algonkian) occurrences 
are northern and western Bawku district elsewhere Birrimian rocks are present 
only remnants, pendants and inclusions within the predominant igneous and high- 
grade metamorphic Biotitic and Hornblendic Complexes. the south mile 
wide belt Voltaian sandstones, grits and conglomerates lies the foot the 
towering Gambaga scarp, northern Ghana’s most prominent relief feature. 

The surface noted 2000 feet Haute Volta appears between 1400 and 1700 
feet the Gambaga scarp. typical laterite exposure appears both sides the 
road between Nalerigu and Sakogu 1400-1450 feet. The surface generally 
believed Ghana early Tertiary age, and Brammer (Visit Haute Volta, 
1955, Kumasi, 1955) points out possible correlation with King’s 
surface, with the height Haute Volta consistent with that given Pugh 
and King for the African surface Nigeria (Outline the geomorphology Nigeria, 
Afr. Geogr. (1952) Lithologically similar sandstones occur near Ban- 
fora (Haute Volta) and Bandiagara (Soudan), but there direct evidence prove 
that these and the Gambaga sandstones were ever continuous. Mlle Daveau (Les 
plateaux Haute Volta, Dakar, 1960) hints possible Eocene 
Cretaceous age for the main surface the Banfora sandstone uplands 
feet, with the highest plateau remnants (over 2300 feet) the Jurassic 
surface. lateritic bauxitic cappings were observed the sum- 
mits Upper Birrimian hill ranges, number which were climbed. 

Scarcely any vestige may said with certainty remain the intermediate suite 
surfaces abundantly developed Haute Volta. There butte about yards 
across, with laterite boulders its steeply sloping flanks, Pusiga, and tempting 
relate one Garu the road, and second one miles south 
the same road Buguwia with Upper Birrimian outcrop roughly midway between 
them. They are feet above the general topography are similar laterite-capped 
eminences the Adaboya area Zuarungu west the Red Volta; number 
exposures rather lower level are seen. The writer would like mention passing 
his opinion, based recent journeys through the area, that such remnants are more 
numerous the north-west, e.g. Han-Lawra area, than Mr. Brammer’s report infers. 
There again Upper Birrimian rocks run 7-mile wide belt from the frontier south 
through Lawra. The present major erosion surface, characterized the main 
gentle relief, slopes gently from feet the foot the Gambaga scarp 
700-850 feet along the northern frontier road. 

comparing the relative extent dissection pediments piedmont slopes 
the Bawku and Kaya areas some weight must given climatic differences. Bawku 
(11° 03’ N.) has inches rainfall, Kaya (13° 05’ N.) miles north 
dougou which has inches. The Grandidier Atlas des colonies frangaises (Paris, 1934) 
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places Kaya the Soudanese” climatic subdivision, with water stored 
the subsoil near river beds the wet season only; Bawku the “‘Southern 
Soudanese”’, with such supplies the year round. This must affect chemical processes. 
The network watercourses the Bawku area closer; the Nahau and White Volta 
contain some surface water all seasons, and the main north-west flowing stream 
the hills west Bawku has permanent flow over much its course. Wet season 
surface supplies are numerous. 

Along the northern frontier there are two groups Upper Birrimian inselbergs. 
North Zebila they rise from feet over 1500 feet. Zawngo basin 
miles has been excavated the headwaters small tributary the 
White Volta. Slopes facing the plain are steep with occasional cliffs. 
pediment piedmont slope slopes gently south angles 40’ measured 
near Teshi old rest-house. 

The hills near Bawku rise sharply from the plain about 750 feet maximum 
1369 feet. There little soil cover, condition aggravated and encouraged annual 
burning which still takes place spite legislation and the inclusion the area 
Forest Reserve. Upper Birrimian rocks, mainly greenstones basaltic and andesitic 
origin, rich ferro-magnesian minerals, with lavas, phyllites and schists, underlie the 
pediments and plains surrounding the hills. The rocks are isoclinally folded along 
approximately NE. axes. Dips and foliation dips are generally SE., SSE. angles 
50° upwards, and the inclination often vertical. 

From the main road immediately west Bawku there very gentle rise north- 
wards, granites etc. the Biotitic Complex being overlain laterite which outcrops 
the cultivated land from time time. Approaching the valley the main inselberg- 
foot stream more prominent granitic outcrops appear. The slope from the (probably) 
pediment piedmont slope surface the stream valley appreciably steeper and 
much dissected the granite-Birrimian contact was observed this inner slope rather 
less than mile from the foot the eastern inselberg (pt. 1369), representing the extent 
inselberg retreat. There evidence connect the iron-pan sheets with the early 
Tertiary surface and similar sheets overlie Birrimian rock area projecting south 
towards the road. 

Similar forms are seen relation the southern inselberg Bakanga. Slopes 
north from the road with laterite sheets few inches two feet below the surface. 
The slope down the mile-wide valley fronting the inselberg moderately dissected 
(one considerable gully can traced back spillway from the roadside ditch). 
the granite-Birrimian contact there are metamorphosed fine grained lavas; one two 
lumps clinker were noted. 

the extreme west Kusasi the road from Tili via Binaba for Zongoiri runs for the 
first miles mainly over gneissic granodiorite with migmatites and pendants amphi- 
bolite and hornblende schist. South Aranga the commences cross wide 
continuous band steeply dipping Upper Birrimian rock, hornblende 
and actinolite schists and greenstones intruded granodiorite, bounded the north 
fault zone. South this, granites etc. the Hornblendic Complex appear. 

The road follows approximately the Red Volta—White Volta watershed distance 
miles from the former towards which stream gradients are steeper than the 
east with, correspondingly, greater degree dissection. The Birrimian forms belt 
broken country similar aspect that described north Bawku. Laterite expo- 
sures are frequent along the watershed, which would appear the yet largely 
undissected portion the pediment piedmont slope associated with the Birrimian 
inselberg area the south. Approaching this the slope steepens slightly. 

One mile north the zone contact there steep in-facing (i.e. south-facing) 
slope the top which the laterite crust breaking up. Mylonite appears the fault 
zone. The road then keeps lower ground, whilst immediately the east, and 
separated from Nosigoga inselberg (see map, 562) about half mile lower 
ground pediment (or piedmont slope) remnant, laterite capped, rises 100 feet above 
the surrounding terrain. The north-facing slope averages though this remnant 
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cut off from the area described the north small tributary valley, was surely 
once continuous with it. The south-facing slope very steep where mea- 
sured), and the intervening half mile represents the inselberg and pediment 
edge retreat. 


Miles 


s 


Land over 1000 ft. 


\ NE 


roughly similar distance from the southern granite-Birrimian contact abrupt 


north-facing slope, laterite capped, and with residual laterite boulders, rises 


feet. Thence south the pediment piedmont slope falls gently towards 
15’. Over areas sometimes 100 yards square all soil has disappeared and laterite 
sheets outcrop. 


PHOTOGRAPHY EXPEDITIONS 


symposium “Photography Expeditions” was held the Society’s 
11, and April 1961. was organized the Scientific and Technical 
the Royal Photographic Society association with the Royal Geographical Society and 
the British Association for the Advancement Science. Papers were read variow 
aspects photography the field, and hoped that these will published due 
course the the Royal Photographic Society. 
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NOTES 


INTERNATIONAL GEOGRAPHIC CONGRESS, 

The British National Committee for Geography, its Meeting the Royal 
Society October, discussed among other things arrangements for the 
International Geographical Congress held London 1964. this connec- 
tion request has been made all geographical periodicals insert notice the 
effect that the I.G.U. Newsletter can obtained all bona fide geographers and 
geographical institutions free charge only through the office the British National 
Committee, The Royal Society, Burlington House, London 


The Town PLANNING has issued survey entitled Planning Research, 
obtainable from its address 18, Ashley Place, S.W.1, 20s, post free. records the 
research work carried out local planning authorities, universities and re- 
search institutes from 1948 1958. contains references all kinds sites and work 
related industrial development and location, employment services, the control 
vacated factories large industrial areas, the problems travelling work and the 
dispersal industry. Reclamation land after mineral working also discussed. 


have had the excellent idea bringing out guide book 
entitled berceau monarchie anglaise, describing not only those districts (Nor- 
mandy and the Anjou region) from which dynasties came rule England, but many 
other links between our two countries. The text French and English, written 
Jacques Campbell and translated Mr. Joseph Clark, The book, which well 
illustrated, published Bellée Coutances, Manche, France, and obtainable 
this country from French Railways Ltd., 10, Haymarket, London, S.W.1. con- 
tains, among other items Anglo-French interest, list British War Cemeteries. 


Geographical index the ceremonial dance Great Britain has been reprinted 
from the the ENGLISH AND (December 1960). 
This 38-page memoir compiled from material index still preparation which 
analyses the men’s ceremonial dance and attendant ceremonies Great Britain. The 
dance and rush-bearing ceremonies only are treated here, with meticulous reference 
sources information, detailed classification, two small maps and one large folding 
one. interesting point for geographers the use Ordnance Survey Grid 
references locate the customs described. 


abrupt The has issued useful bibliography Greece, with 
foreword Sir Compton Mackenzie. The main selection was made Mor- 
and the assistance Canon Guy Pentreath acknowledged. Arranged under 
headings and costing 6d, the list designed particularly use the 


increasing number travellers, many them students and young people, who are 


‘aking interest Greece and the learning classical Greek. 


INTERNATIONAL INSTITUTE FOR LAND RECLAMATION AND IMPROVEMENT 


(Wageningen, Holland) has issued its annual report for 1960. addition survey 
roup the year’s work the Director, van Staveren, the Report contains article 
ety and Groenveld ‘art’ selecting the best project”, and one 


Spijkerman erosion problems tropical Africa. 
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plaque has been placed the L.C.C. the house 53, Stanhope Street, N.W.1, 
where FLINDERs lived from 1811 1813, and where wrote part his 
Voyage Terra Australis. The cost the plaque has been met the South Austra- 
lian branch the Royal Geographical Society Australasia, and reads: 
Matthew Flinders, Explorer and Navigator, lived here.”” The house, which was 
Mary Street Flinders’s day, was visited recently the South Australian Minister 
Lands, Sir Cecil Hincks, and the South Australian Agent General London, 
Mr. Pearce; they were accompanied Mrs. Hillier who has made study 
Flinders’s life and work. 

University London, consists report the field class held during the summer 
1960 “‘to acquire working knowledge crofting communities Scotland”. The 
selected area was the Applecross peninsula Wester Ross, and fortnight was spent 
there studying the physiography, the vegetation and the crofting way life the 
region. The report contains maps and diagrams. 


Mr. SLAYMAKER, who was awarded one the Society’s G.C.E. Advanced 
Level geography prizes 1957, has been elected Frank Knox Memorial Fellow- 
ship Harvard University. After leaving the Bishop Gore School, Swansea, 
Slaymaker took degree geography King’s College Cambridge. 


The DEPARTMENT ANTHROPOLOGY THE UNIVERSITY PITTSBURGH announces 
that new quarterly journal, Ethnology, international journal cultural and social 
anthropology, will begin publication January. Subscriptions and applications for 
exchange should addressed the Editor, George Murdock, Department An- 
thropology, University Pittsburgh, Pittsburgh 13, Pennsylvania. Contributions are 
solicited from scientists any country any phase cultural social anthropology. 


offers graduate assistantships for post-graduate research, 
tenable the McGill Sub-Arctic Research Laboratory Schefferville (Knob Lake), 
P.Q., central The positions carry stipend $4080 under 
arrangement with the Department Transport, Canada, for whom the students 
meteorological observers. addition, senior weather observer appointed annually 
who may not graduate student. Further information may obtained from 
Baird, Director Northern Field Studies, McGill University, Montreal. 


Application invited for Fellowships and Grants aid research from the 
LEVERHULME RESEARCH AWARDS, St. Bridget’s House, Bridewell Place, London, 
These awards are intended for senior workers established position and are limited 
British-born subjects normally resident the United Kingdom; exceptional 
circumstances the Trustees may waive the conditions residence. Applications 
must made Form obtainable together with further details from the secretary 


the above address, and the closing date December 1961. 


The FOR NORTHERN University Saskatchewan, offering 
for the academic session, scholarships for students interested research 
problems with northern Canada. This work may any field the biological, 
physical social sciences the humanities. Applicants who have post-graduate 
experience are eligible for scholarships the value $1800.00 for months, and 
those with least one year post-graduate research training for those the value 
$2200.00 for the same period. Further information and application forms from the 
Secretary, Institute Northern Studies, University Saskatchewan, Saskatoon; 
applications received not later than February 1962. 
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Brigadier-General Charlton, Royal Artillery, who died his home 
Essex his goth year June 1961, been Fellow this Society for fifty-eight 
years. had distinguished career, both regimental officer the Royal Horse 
Artillery, the Egyptian Army and the staff; saw active service the Tirah 
campaign 1897-8 and the First World War. His last military appointment was 
Military Attaché the British Embassy Washington. 


LIEUT.-COMMANDER ELWELL-SUTTON, B.a. 


Elwell-Sutton who died October the age eighty- 
three, had been Fellow the Society since 1922. the First World War served 
the Middle East, commanding gun-boat the Tigris above Baghdad 1918. Some 
years later read paper the Society this difficult stretch the river. 
retirement, became known lecturer geography and current affairs, partly for 
the University London Extension Board. was the author The Chinese people, 
their past, present and future (1934). Elwell-Sutton took great interest the work 
the Society, and frequently attended its meetings. was known the last President 
the Kosmos Dining Club older members, who appreciated his kindly disposition 
and keen, inquiring mind. CRONE 


SIR EDWARD TOWNLEY PEEL, 


The death Sir Edward Peel, September 1961, deprives the Society one 
the leading members the British community Egypt, where had spent most 
his time since 1902. was born Knutsford, Cheshire, May 1884. During 
the First World War served France, the Dardanelles, and with the Middle 
East Force, and had most distinguished record, being mentioned dispatches five 
times and awarded the and M.c. was well-known yachtsman and fisherman 
and was also keenly interested marine biology. was vice-president the Marine 
Biology Association Great Britain and, together with Dr. Russell, and 
Dr. Fraser, investigated the movements tunny off the East Coast Britain 
using his yacht St. George. had been fellow the Society since 1933, his proposer 
for membership being Field-Marshal Lord Allenby. 


RICHARD MAURICE LEDINGHAM MASON 


Richard Mason, who became Fellow the Society 1961 and was awarded the 
Mrs. Patrick Ness Award the same year, had already made most impressive start 
distinguished career explorer the time his ambush and death the hands 
unknown Indians near the Iriri river central Brazil last September. was 
twenty-six years old. While Lancing College, where was long head boy, took 
part the Public Schools’ Exploring Society’s expedition British Columbia. 
went read medicine Magdalen College, Oxford, and while there went 
trip Land-Rover Persia and the Middle East 1955. After graduating, and 
before continuing his medical studies St. Thomas’s Hospital London, took 
part the first land crossing South America its widest point. The Royal 
Geographical Society’s award was for this remarkable achievement. 

was while Brazil that Richard Mason conceived the idea for large-scale 
British survey area the region central Brazil. Before embark- 
ing expedition this size, was necessary reconnoitre the this sum- 
mer’s expedition was such reconnaissance. Richard Mason led the expedition 
well the way success. overcame all the difficulties involved planning and 
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organization, and the problems winning the assent and cooperation the Brazilian 
authorities and moving fully prepared team into the chosen area. then led the 
expedition past the natural obstacles encountered cut towards the river, carried 
equipment forward, built canoes and roughly explored this unknown area. himself 
spent days exploring alone ahead the rest the party and discovered the head- 
waters the Iriri river, which was the first white man see. 

Such are the facts his career. They were the result truly remarkable character, 
Mason was brave, modest and extraordinarily generous, and had delightful sense 
humour. also had wide range interests which studied with intelligence and 
energy, and was one the rare people whose enthusiasm infectious. Alongside these 
qualities that made him such charming companion and fine friend, had others that 
made him outstanding leader and explorer. While school became long- 
distance running champion Sussex County, and possessed all the single-minded 
determination, stamina and perseverence the long-distance runner. During this 
summer’s expedition drove himself harder than anyone else, but still remained 
cheerful and uncomplaining. put much thought into the various problems that 
arose and was not afraid make decisions accept responsibility; and once having 
made decision saw through with his usual remarkable drive and energy. The result 
was that won the respect and obedience difficult group men hard condi- 
tions. can truly said Richard Mason that died while doing something 
which believed very strongly, and while doing extremely well. 


ALEXANDER BENJAMIN HAMILTON, LORD BELHAVEN 
AND STENTON 


Alexander Benjamin Hamilton, who succeeded his father Lord Belhaven and 
Stenton 1950, died July 1961 the age 57, having been born 
September 1903. 

Seldom has man and political officer—written with the charm 
and talent Lord Belhaven, one whose books, The kingdom Melchior, will 
remain classic Southern Arabia. his entertaining autobiography, The uneven 
road, wrote his father: “It was his nature that Arabia should strike spark 
him. had fierce pride his For the same reason, the wild and free tribal 
life the Aden Protectorate attracted Alexander Hamilton, Master Belhaven, who 
joined the Aden Protectorate Levies having won the Sword Honour and 
boxed for Sandhurst. active service was born leader and the adventures 
had the wild mountains the interior keeping the roads safe from marauding tribes- 
men, and dealing with recalcitrant chiefs invaders from the Yemen are remembered 
Arabs the Protectorate today. They feared him enemy and rejoiced have 
chivalrous, brave, boisterous and humorous giant friend. Scottish Laird 
understood very well the tribesmen’s clannishness, touchy pride, fierce indepen- 
dence and fatal feuds, and they were quick realize that Hamilton understood their 
way life and indeed preferred the official life the Aden Secretariat. wrote 
his father: “His preference for posts the bush rather than the Secretariat 
sprang from hatred superior That was the attitude also the son, 
and was tragedy that accident lost him the use his foot, which eventually had 
amputated, that was driven office work Aden for which was not 
suited. 1941, eager for operational role, went Aden Colonel commanding 
106 Mission, irregular force Arabs and Somalis training help the recapture 
the Somaliland Protectorate. After some months was invalided home and the 
Mission was reformed (R.) Aden. was later, however, work adminis- 
trator the Allied Army Occupation Italy, and after the war retired his 
estate Scotland with Lady Belhaven and began write the tribesmen 
well; also farmed, took interest Scottish affairs, and became Regional Officer 
for Central Scotland for the Independent Television Authority August 1958. 
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EUROPE: HOW FAR? 


Dr. Lukermann has taken exception certain points Dr. Parker’s historical 
argumentation (Geogr. 127 (1961) Lest regional geographers thought 
generally assent Dr. Parker’s main argument regarding reasonable delineation 
the eastern boundary Europe (Geogr. 126 (1960) 278 ff.), might proper 
place opposing view record. 

Dr. Parker unfortunately did not define his purposes and terms reference when 
approaching the problem set out solve. only restating obvious truism 
remind ourselves that there are geographical boundaries”. Whilst none 
should question the significance continents for the purposes regional geography, 
continents have little meaning political geography today the major divisions 
political geography cut across continental divisions. Neither the nor the 
“Eastern” world their present political meaning are confined within certain con- 
tinents. But this certainly can valid argument against the significance con- 
tinents regional geography. 

That one should not try fit major boundaries political geography into the 
regional framework continents has been ably illustrated Dr. himself, 
although did not intend so. advocates (p. 291) the “discarding out- 
moded the division Eurasia into two very unequal parts along arbitrary and question- 
able lines, but rather divide into several subcontinents without violating the 
integrity the Soviet This would necessitate the changing the boundary 
Europe and Asia with every change the political frontier Russia. using this 
principle the eastern boundary Europe would have been west the Volga the 
time the principality Muscovy and before the colonialist eastward expansion 
Russia into Siberia the sixteenth century; and even the present century one would 
have assume different boundaries 1913, 1940 and since 1947. the same 
argument, the boundaries the continent Asia would enclose the European part 
Turkey. 

But, political geography apart, there are definite positive reasons terms both 
physical and regional geography for placing the eastern boundary Europe the Ural 
region. The many differences opinion this point originate, far physical geo- 
graphy concerned, insufficient knowledge the geography the area con- 
cerned those who had field experience there. Dr. Parker discussing this 
boundary should have exerted better judgement than slighting biased political 
utilitarian motives the considered opinion competent group geographers 
the members the Moscow section the All-Union Geographical Society, who 
recommended that the boundary between “Europe and Asia should drawn along 
the eastern foot the Urals (my italics) (p. 291 and the same issue the Geogr. 
375). Anybody who has visited that part the world knows that, striking con- 
trast the western border the Ural mountains, its eastern border one the best 
defined physical boundaries existence. (This could have been checked easily. 
Berg: Natural regions the U.S.S.R. (1937), the translation 
Titelbaum, New York, 1950, 265, states: great difference between the 
western and eastern slopes the Urals. While the western slope, which has foothills, 
gentle, the eastern slope drops abruptly the West Siberian Lowland.”) The main 
part the Urals consists series parallel ranges. From the eastern one well 
defined and pronounced slope descends some the featureless plains 
Western Siberia. for natural vegetation, this the boundary between forest-land 
and steppe. Here the mountains and the steppe plains adjoin one another nearly 
without transition. Inadequate knowledge these geographic details made various 
authors look for boundary along the crest-line the Urals Ural Mountains” 
general. 


elf 

of 

ese 

hat 

led 

his 

hat 

ing 

di- 

and 

will 

ibal 

who 

and 

aird 

heir 

rote 

ariat 

son, 

not 

ding 

the 

inis- 

his 

fficer 


568 CORRESPONDENCE 


for regional and human geography one should able arrive the same con- 
clusion even more easily. Dr. Parker, others before him, did not properly appreciate 
the dimensions space. Here, the West Siberian Plain major element interrupt- 
ing the continuity occupation and land use European Russia, including the Ural, 
toward the east. Between the tundra and taiga the north, with their marshes and 
swamps and the semi-arid steppes the south, there remains but narrow strip con- 
necting the densely inhabited parts the west with Central Siberia. The regional 
significance the wide dividing zone Western Siberia should properly appre- 
ciated. Most its area virtual anecumene. 

Non-geographers might excused for being unaware these facts, including 
Toynbee whose “‘scathing reference the orthodox Ural line the geographers” 
(p. 290) proves nothing but his lack knowledge the geography the Ural region. 
But geographers should able recognize the eastern boundary Europe and 
place where belongs: the eastern foot the Ural Mountains, which the 
western boundary the vast West Siberian Plains. 


Department Geography, 
The Hebrew University 
1961 


Dr. Parker replies 

well aware those characteristics the Urals which your correspondent men- 
tions and was unnecessary refer textbook this point. course the 
eastern front the Urals forms natural boundary, though longer human one, 
between the Russian Lowland and the West Siberian Plain, but was not concerned 
with regional boundaries within the U.S.S.R. Dr. Amiran two centuries behind the 
times his desire for purely natural boundary Europe. becoming increasingly 
realized that, with modern communications and present-day governmental powers, 
political lines are more important than physical ones geographical limits. political 
boundary that lies natural frontier zone unimpeachable. conclusion, sup- 
ported much evidence from varied sources, was quite simply that the eastern 
frontier Europe lay the Sea zone—not only the geographical frontier, 
but the classical, historical, cultural and political frontier well. the meaning 
Europe concern students history, economics, politics and culture, well 
geography, eastern limit that satisfies all difficult impugn. Provided the 
western boundary the Soviet Union fluctuates only within the Sea 
zone remains acceptable eastern confine for Europe physical grounds alone. 

The U.S.S.R. has become one the great geographical divisions the globe, com- 
parable the continents, clear from succession geographical works dealing 
with recent years (Shabad, Leimbach, Jorré, Kriiger, etc., together with several 
textbooks). necessity, peninsular Europe west the Soviet Union left. Anyone 
who goes farther east must all the way the Pacific, for cannot stop the middle 
the U.S.S.R. Recent works claiming geographies Europe—for instance 
Lefebvre (1956), Derruau (1958) and Hoffman’s 2nd edition (1961), because they 
accept Russia European the Urals, find themselves compelled include the 
whole country far Vladivostok and Kamchatka! Adhering the Ural line— 
whether crest eastern foot—thus comes mean practice acceptance great 
Europe extending from ocean ocean and with China its south. This deprive 
the name any useful meaning. 


The Haven, Bridge Bank, 
Iron Bridge, Shropshire 
September 1961 
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THE GREAT WORLD ATLAS 


the review the Great World Atlas, published the Reader’s Digest Associa- 
tion and reviewed Geogr. 127 (1961) 378-9, there are two points which 
would like refer. The reviewer, course, entitled his opinion but feel that 
should draw attention these two definite errors fact his statements. The 
“forty-seven reference maps George Philip Ltd.” which refers were produced: 
John Bartholomew Edinburgh, mistake his part which somewhat 
embarrassing. 

The second incorrect statement Mr. Crone’s review, however, perhaps more 
serious. writes, “‘It also error state that the orthographic maps show the 
earth seen from distance miles whereas clearly give the distance 
miles. 

GORDON 
The Reader’s Digest Association, Ltd. Head Public Relations 
25, Berkeley Square, W.1 
October 1961 


Mr. Crone replies: 

regret very much the wrong attribution the reference maps The Great World 
Atlas. Regarding the second point, certainly error for 
This does not, however, alter the point was endeavouring make. Since the 


orthographic maps are varying scales, they cannot all show the Earth seen from 
the same distance. 


CRONE 


Royal Geographical Society 
November 1961 


MEETINGS: SESSION 1961-62 


Meeting July 1961. The President (Sir Raymond Priestley) the Chair 


Elections Fellowship: Akpan; John Armitage; Arthur Bourne; 
Ronald Brownlow; Ronald Cochrane, Miss Susan Cochrane; Clinton 
Cory; Comdr. Edward Davis; Brian Fagg; Stanley Finch; John Green; 
David Hetherington; Bernard Hickey, Neil Hollingworth; Keith Jones, 
B.A.; Michael Keevil, Neil Macaulay; Mrs. Newall; John Oliver; David 
Owen; John Pashley; Pask; Thomas Paton; Alan Reed; Jean 
Anthony Risley, David St. Pierre; Saroj; Shipton-Smith, B.a. 
Michael Strachan; John Symonds, Edward Tabler; Brian Thomasson; 
Nicholas Turner; Tin Tut; Thomas Wyatt; Malcolm Young, 

Elections Associate Membership: Robert Anderson; David Hart; Hender- 
son; Charles Price; Norman Vaughton. 


Meeting October 1961 
Film: man certain glory” and captive 


Meeting October The President the Chair 


Elections Fellowship: Harold Aldridge; William Alldritt; Krishan 
Autar, Miss Azhar; Charles Barraclough; Nicholas Barrington; Miss 
Daphne Berry; Peter Berry; John Birchenhough; Rev. Edward Black; 
Paul Chang; Andrew Chryssafi; Francis Comerford; John Coleman-Cooke; 
John Davey; Richard Davies, Mother Rosario Fischer, Malcolm 
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57° MEETINGS 


Dewar, Durrani; Geoffrey Dye; Ian Elgie; William Ferris; 
George Ford; George Forman; Leslie Greensted; Harrisson; Harold 
Head; Peter Hutchison; Peter Huxley; Miss James; Gareth Jones, 
B.A.; Kennerley; Miss Susan Laverty; Geinor Lewis; Lewis; 
Michael Lewis; Rhys Lewis; The Right Rev. Luker; Brendan Lynch; 
Martin; Terry Mason; Rev. Brother Maurice; Miss Mary Mitchell; Gordon 
Miss Patrick; Julian Perry; Rajah; Rainey; David Robinson; 
Robinson Richard Scarr; Samuel Chak Lam So; Mrs. Smyth; 
Prof. Shamsuddin; Henry Steward; Air Vice Marshal Sir Victor Tait, 
Miss Tang, Hanbury-Tenison; Thorpe; Rodney Walker; Michael 
West; Stephen Yates 

Elections Associate Membership: Barclay; Michael Bicknell; Miss 
Davies; Jonathan Derrick; Jonathan Epstein; Miss Harper; Derrick 
Miss Weller; Martin Wragg 

Paper: Fridtjof Nansen. Professor Haakon Mosby 


Meeting October 1961. Professor Darby the Chair 
Paper: geographer with the World Health Organization. Mansell Prothero 


Meeting November 1961. Dr. Briault the Chair 

Elections Fellowship: Robert Bullen; Captain Rowland Jackson; Janakiram; 
Thomas Milligan; Anthony Shepherd 

Elections Associate Membership: Ronald Cooke; Lambert; Jahangir 
Malik; Miss Shea 

Film: “Pembrokeshire, and two films Northumberland and the 
waterways north-east England 
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Capitals main heading denotes articles and papers. Italics denotes books reviewed. 
Short notes single quotes 


Aarons, J., and Vita-Finzi, C., The useless 
land (Cambridge expedition Ata- 
cama desert, 1958), 547 

Abbott, D., see Bates, 

Abhandlungen 
Naturwissenschaftlichen 
1959, no. 14, 508-9 

Abidjan Symposium, see Soils 

Abul-Haggag, Y., contribution the 
physiography Ethiopia, 
512-13 

Adelaide, voyage Kerguelen, 318 seq. 

Adle, H., climatiques 
végétation Iran, 544 

Adventures Geography series: ed. 
Gardner, 543 

Afghanistan, North from Kabul: 
Wilson, 

Africa and the Victorians: Robinson, 
with Denny, rev. art. 
Sir Burns, 499; The dawn 
African history: ed. Oliver, 519; 
The journal African history, vol. 
(1960) no. Stanley’s way: 
Sterling, 546 

Africa, Central, The story the Rhodesias 
and Nyasaland: Hanna, 105-6; 
The White Nile: Moorehead, rev. 

Africa, South, Spoor blood: Cat- 
trick, 254 

Africa, South-east, Portuguese south- 
east Africa, 1600-1700: Axelson, 
rev art. Crone, 348 

Africa, West, PROBLEMS AND DEVELOP- 
MENT THE ZONE WEST 
204; short geography West Africa: 
Pugh and Perry, 242-3; see 
Geographical education 

Agennius Urbicus, map illustrating text, 
424-5 

Agriculture, Crop production and environ- 
ment: Whyte, 249-50; Land 
ownership and resources: Sir Zucker- 
man al., 116; see Food Research 
Institute Studies 

‘Agrimensores,’ Roman, 417 seq. 

Aircraft, survey civil light aircraft 
the Imperial College and the 

expedition, 263 

Alacaluf, inhabitants south Chilean 
islands, 407 seq 

Alam, M., Ibn concept the 
growth cities, 268 


see Ghazal, Al- 

Allen, F., obit. Crone, 141 

Allen, D., The poet and the spae- 
wife—an attempt reconstruct 
embassy the Vikings, 541-2 

All-Union Geographical Society, Lenin- 
grad, 161 

Almagia, R., 101 

‘Almirante Mayor,’ Day’s letter, 
identified Enriquez Columbus, 


277 

Alps, Studien die Differenzierung der 
Agrarlandschaft 
Bereich dreier Staaten: Sehmer, 
100 

America, THE ARGUMENT FOR THE 
ENGLISH DISCOVERY AMERICA BE- 
TWEEN 1480 AND 1494: Quinn, 
277-85; Plantation systems the New 
World, 365-6 


America, Latin: regional geography: 


Butland, 244-5; Statistical 
abstract Latin America, 268; see 
Latin-American monographs 

America, North: regional geography: 
America: regional geography: 
Shaw, 107; Frontier America: 
Clark, Late Pleistocene environ- 
ments north Pacific North America: 
Heusser, 363-4 

American Indians, Indian life 
upper Great Lakes: Quimby, 364 

letter ‘Europe: 


Anatolia, see Hittite 

Andaman and Nicobar Ids., Islands the 
marigold sun: Vaidya, 253 

Andrawus, F., see Burckhardt, 

Angola: Gersdorff, 106 

Annals the Association American 
Geographers, see Thomas, ed. 

Antemnae, map Hyginus’ Constitutio, 

422-3 

Antarctic, Royal International Geophysical 
Year Antarctic Expedition: ed. Sir 
Brunt, Vol. 532-3 

ANTARCTICA, AUSTRALIAN COASTAL EX- 
PLORATION IN: Law, 427-35; 
latitude for error: Sir Hillary, 534 

Anthropology, The origin civilized 
Coulborn, 116 

Anxur, map Hyginus’ Constitutio, 420 

Aosta, identified with Colonia Augusta 
map Hyginus’ Constitutio, 421 


Tis; 
rold 
nes, 
don 
tne; 
yth; 
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how far?’, 567-8 
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Arabia, North Arabian desert archaeo- 
logical survey, 1925-50: Field, 239 

Tibbetts, 322 

Arabs, see AL, Gibraltar, Muslim 

Arakeri, Soil management India, 
359 

Archaeology, Digging for history: 
Bacon, 252-3; book list British 
archaeology, 140; see St. Ninian 

Arctic, polar flights: Nobile, 
70; Surface the Pole; the story USS 
Skate: Calvert, 533; see Norway 

Ardener, E., and others, Plantation and 
village the Cameroons, 515 

Argyll, The Third Statistical Account 
Scotland: the county Argyll: 
MacDonald, 

Arid zones, modéle des régions séches: 
Part milieu morphoclimatique les 
mécanismes des régions 
Tricart and Cailleux, 247 

Arkell, J., remarks Jebel 
Marra, Darfur, and its region,” 

Arlman, J., see Radioactive isotopes 

Armstrong, T., remarks 
and geographers the Soviet Union,” 
165-6 

Arnot, From the hands the wicked: 
Lawman, 362-3 

Arnow, S., Seedtime the Cumber- 
land, 523-4 

Aricus, see Massicus 

Asaro, New Guinea, population, 442 
seq. 

Ascension, Wideawake island: Stone- 
house, 109 

Ashwell, Y., see Whitestone, 

Asia, the east phoenix: Cameron, 
254; Mango summer: Ellis, 240; 
Pilgrimage for plants: Kingdon- 
Ward, 510; Russia and China: 
Davidson-Houston, 237; boundary 
with Europe, see Europe; see Polo, 
Marco 

Asia, Central, Bemerkungen zur Klima- 
tologie von Hochasien: 
509; Die heutige Vergletscherung und 
Schneegrenze Hochasien: von 
Wissman, Report the officials 
the governments India and the 
boundary question, rev. art. Sir 
Caroe, 345-6 

Asia, South-east, The lotus and the 
dynamo: Rowley, 545 

Asia, South-west, see Middle East 

Atacama desert, The useless land: 
Aarons and Vita-Finzi (Cambridge 
Expedition, 1958), 547 

Atella, map Hyginus’ 
422-3 


Constitutio, 


Atewa range, morphology, 472- 
475; vegetation, 470-2 

Athens, Old and new Sicili- 
anos, 253 

Stonehenge sarsens, 

Atlas, Great World, 378-9; 
world atlas: ed. Espenshade, 379; 
Nelson’s Canadian atlas: ed. 
Watson, 379; Sprachenatlas des indo- 
pazifischen Raumes: Salzner, 257; 
Lehmann national atlases, 255; 
birds, see Europe 

Augusta, Colonia, Hyginus’ Con- 
stitutio, 421-3 

Australasia, Australia, New Zealand and 
the south-west Pacific: Robinson, 

Australia, COASTAL BARRIERS 
Bird, 460-8; Australian re- 
sources, rev. art. Taylor, 123-5 

Austria, see Alps 

Avenches, Fribourg, see Aventicum 

Aventicum, and map Hyginus’ Con- 
stitutio, 

Axelson, E., HENRY THE 
GATOR AND THE DISCOVERY THE SEA 
ROUTE INDIA, Portuguese 
south-east Africa, 1600-1700, 348 

Ayala, de, Cabot’s discoveries, 279, 


281 
Azevedo, de, see Boxer, 


Bacon, E., Digging for history, 252-3 

Bagrow, L., see Imago Mundi, vol. 

Bahrain, Personal column: Sir Bel- 
grave, 118-19 

Baie Américaine, Possession, 
313 

Baie Navire, Possession, 310 

Baixa Mogiana, see Brazil 

Bala Lake, 205 

Baker, L., “The exploration 
Central Africa,’ rev. art., 228-9 

Baliem, New Guinea, 438, 439, 442 

Ball, F., The soils and land use the 
district around Rhyl and Denbigh 
(sheets and 107), 

Barbados, land valuation, 495 

Barber, H., see Tabler, D., ed. 

Barbour, M., remarks ““The Jebel 
Marra, Darfur and its region,” 45; 
remarks “Geography and 
graphers the Soviet Union,” 166 

Barrington, E., remarks “The second 
land use survey: progress and pros- 
pect,” 183, 185 

Bartholomew, J., awarded 
Medal, 259, 390, 400 


Bass Strait, 460, 463 

Basutoland, Pius XII College, geography 
department papers, 267-8 

Bates, M., and Abbott, D., por- 
trait atoll, 112 

Bauxite, see Ghana 

Bavaria, Die Bedeutung des Weinbaues 
und seiner Nachfolgekulturen fiir die 
sozialgeographische Differenzierung der 
pert, 

Beaglehole, C., The discovery New 
Zealand, 348 

Beaubois, H., and others, Les explorations 
XXe 547 

Beeby-Thompson, A., Oil pioneer, 

Beerenberg, University London 
Beerenberg Expedition, 386 

Belfast, social geography of: Emrys 
Jones, 354 

Belgrave, Sir C., Personal column, 
119 

Belhaven and Stenton, Lord, obit. 
Waterfield, 565-6 

Berlin, J., The New Forest, 229-30 

Betsey and Sophia, see Kerguelen 

Bettex, A., The discovery the world, 

Billington, A., Westward expansion: 
history the American Frontier, 2nd 
ed., 522-3 

Bird, F., THE COASTAL BARRIERS 
East GIPPSLAND, AUSTRALIA, 460-8 

Biriminian ridges, see Atewa 

Bisch, J., Ulu: the world’s end, 546 

Bishop’s Cannings, strip lynchets, 458 

Bishopstone, Wiltshire, strip lynchets, 
451, 455 

Bisschop, de, From raft raft: 
Danielsson, 548 

BLACKPOOL, A.D. 1533: Yates, 

Blanch, The sabres paradise, 238 

Blean Plateau, 178 

Blofeld, J., People the sun, 240 

Blomberg, R., Chavante, 547 

Boden, K., awarded University Essay 
Prize, 384 

Boesler, K.-A., Die Funk- 
tionen, 373 

Borneo, The children Lilith: 
Piazzini, 545; Ulu: the world’s end: 


Bisch, 546 

Botting, D., The knights Bornu, 516 

Bottrop, see Forschungen zur deutschen 
Landeskunde, Band 114 

Bourcart, J., géologie, 

Boxer, and Azevedo, de, Fort 
Jesus and the Portuguese Mombasa, 

Boyd, M., see Williamson, 

BANK, DEVELOPMENT THE: 

Cloet, 335-9 
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‘Brasil, Isle of,’ and supposed English 
discovery America, 1480 1494, 277 
seq. 

Brazil, LAND USE AND SEDIMENT YIELD 
OLD PLANTATION TRACT THE 
50-62; The acculturation 
immigrants Brazil: Fujii and 
Smith, 245; The coffee frontier 
Brazil: Dambaugh, 245; 
Baixa Mogiana: Lino Mattos, 
525; Vinhedos viticultores 

525; world the wane: Lévi- 
Strauss, see Chavante 

Briault, H., and Shave, W., 
Geography and out school, 121 

Briggs, C., The tribes the Sahara, 
103-4 

Brinkmann, R., Geologic evolution 
Europe, 232-3 

British Association, meeting, 1961, 
559; Cardiff meeting 1960, see Sir 
Rees, 

British Honduras: historical and con- 

temporary survey: Waddell, 

526-7; The diplomatic history 

Humphreys, land valuation, 


495 

British Isles, Early maps the British 
Crone, rev. art. Taylor, 

British Isles, The: Dury, 349 

British Museum, Map Room, recent 
acquisitions, 257 

British National Committee for Geo- 
graphy, and International Geographical 
Congress, 563 

Brooke, Sir J., The white Rajahs: Sir 
Runciman, 118-19 

Brookfield, C., THE HIGHLAND 

Brooks, P., quoted climatic 
change, 489 

Brown, E., see Rae, 

Brown, H., The relief and drainage 
Wales, 500-2; awarded Back Grant, 
259, 391 

Brunt, Sir D., ed., Royal Society Inter- 
national Geophysical Year Antarctic 
Expedition, Vol. 532-3 

Bryant, A., Liquid history, 502-3 

Buchanan, M., awarded Murchison 
Grant, 259, 391 

Bunsuru, 477, 484 

Burckhardt, L., Burckhardt 
Al-Niibah translated 
Andrawus, 103 

Burdon, A., quoted Rima, 484 
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Burns, Sir A., “The making new 
African nation,’ rev. art., remarks 
“Prince Henry the Navigator and 
the discovery the sea route 
imperialism,’ rev. art., 

Burns, J., The the 
Southwest, 547 

Burnside Ridges, Antarctica, named 
Law, 432 

Burton, Sir F., quoted land use 
Brazil, 50, 

Butland, J., Latin America: regional 
geography, 244-5 

Bygott, J., introduction map work 
and practical geography, 7th ed., 
revised Money, 256 


Cabot, John, and supposed English dis- 
covery America 1480 1494, 277 
seq.; and Columbus, 283; see Caboto 
Montecalunya, 

Caboto Montecalunya, Juan, possibly 
identified with John Cabot, 280, 283 

Cadamosto, da, 148 

Cailleux, A., see Tricart, 

Calabria, Calabre, une région sous- 
développée Europe méditerranéenne 
ed. Meyriat, 235-6 

Calef, W., Private grzzing and public 
lands, 522 

California, Man, time and space 
southern California: ed. Thomas, 
108 

Calstone Wellington, Wiltshire, strip 
lynchets, 451 

Calvert, J., Surface the Pole: the story 
USS Skate, 533 

Camargue, Discovering the: 
ner, 122 

Cambodia, Mistapim Cambodia: 
Pym, 240 

Cambridge University, see University 
News 

Cameron, the east phoenix, 254 

Cameroons, Plantation and village the: 
Ardener and others, 515 

Campbell, J., ‘Map interpretation,’ 
rev. art., 255-6 

Campbell, J., berceau monarchie 
anglaise, tr. Clark, 563 

Canada, Historical atlas ed. 
Kerr, 379; The Windsor border region: 
ed. Lajeunesse, 520; see Eskimo 

Canoes, used tribes south Chilean 
islands, 407-8 

Cao, D., voyages, 

Cardiff, The Cardiff region: survey: ed. 
Sir Rees (British Association 
Cardiff Meeting 1960), 


Kripp- 


Carey, Maj.-Gen. Vic, remarks 
Ordnance Survey and archae- 
ology, 1791-1960,” 

Caribou Eskimo, see Mowat, 

Caroe, Sir O., “The Indian-Chinese 
boundary dispute,’ rev. art., 345-6 

Caroline Ids, see Ifaluk 

Carrington, R., biography the sea, 
247-8 

Cartography, Elementary map interpreta- 
tion: Jennings, 256; How use 
Davies, 256; Initiation aux travaux 
pratiques géographie: Tricart and 
others, 2nd ed., 251; introduc- 
tion map work and practical geo- 
graphy: Bygott, 7th ed., 256; Map 
interpretation: Dury, 2nd ed., 
256; Reading topographical maps: 
Meux, 256; exhibition Irish maps 
Trinity College, Dublin, 554; exhibi- 
tion ‘Relief Cartography,’ Inter- 
national Cartographical Association, 
380-2; International Cartographical 
Association, Paris, 1961, see 
Atlases, Ontario Institute Chartered 
Cartographers, Royal Society 

Cartography, History of, MAPs THE 
TREATISES ROMAN LAND SURVEYORS: 
Dilke, 417-26; Imago Mundi, 
15, 551-2; guide historical 
cartography,’ 140; note ‘Dupin 
Triel and the first use contours,’ 
Foncin, 553-4 

Castro, de, and navigation Red Sea, 


334 

Cattrick, A., Spoor blood, 254 

Caucasus, Karst and caves the Cau- 

Cawkell, R., al., The Falkland 
Islands, 532 

Celtic art, see St. Ninian 

Centre documentation cartographique 
géographique, Mémoires docu- 
ments, (1960), 118 

Cetyl alcohol, used reduce evaporation 
water, 198 

Ceuta, capture Portuguese, 146-7 

Chad, Lake, basin, seg. 

Challinor, J., dictionary geology, 

Chandler, G., Liverpool shipping, 374 

Chandrasekhar, S., China’s population, 
2nd ed., 360 

Sir Marshall-Cornwall, 565 

Chavante: Blomberg, 547 

Chesil Beach, barriers, 467 

Chicago, University, Department 
Geography Research Paper no. 62, 
Ginsberg, ed. 
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Chile, MAN AND ENVIRONMENT THE 
SOUTH CHILEAN ISLANDS: 
Holdgate, Economic change 
Chile, 1929-59: Cohen, 245-6; 
see Atacama 

Chilean Ambassador, remarks 
and environment the south Chilean 
islands,” 414-15 

Chimbu, New Guinea, population, 439, 
442 seq. 

China the morning: Wollaston, 545; 
China’s population: Chandrasekhar, 
ed., 360; One Chinese moon: 
Wilson, 253-4; boundary with India, 
see Asia, Central; see Asia 

Cholera India, seq. 

Chono, inhabitants south Chilean 
islands, 

Church, Harrison, AND 
DEVELOPMENT THE DRY ZONE 
West Arrica, 187-204 

Clark, G., The ports the Exe 
estuary, 1660-1860, 503 

Clark, J., tr., see Campbell, 

Clark, D., Frontier America, 

Clark, V., the wind dream, 253 

Clarke, I., remarks “Problems and 
development the dry zone West 
Africa,” 200; see Willimott, 

Claudia, Colonia, map 
Constitutio, 

Clawson, M., Land for the future, 373-4 

Clean Rivers (Estuaries and 
Waters) Act, 1960, 137-8 

Cleator, E., Treasure for the taking, 548 

Climate, The earth’s problem climates: 
Trewartha, 539-40; Meteorology 
beyond: Gates, 540; Geography 
and orchids, 139 

Cloet, L., DEVELOPMENT THE 
BANK, 

Close, Sir C., and Ordnance Survey, 
seq. 

Coastal barriers, see Australia 

Coasts, use radioactive isotopes 
for the study littoral 138 

Cochons, aux, 310 

Cocoa, see Sierra Leone 

Coffee, Brazil, seg. 

Cohen, A., Economic change Chile, 
1929-59, 245-6 

Colby, T., archaeology and surveys, 1-2 

Cole, M., “Problems and 
development the dry zone West 
Africa,” 

Coleman, A., THE SECOND LAND USE 
SURVEY: PROGRESS AND PROSPECT, 
168-86 

Colonia Augusta, see Augusta 

Colonia Claudia, see Claudia 
Colonia Iulia, see Iulia 


Columbus, The journal Christopher 
Columbus: Vigneras, rev. art. 
Crone, 347; possibly identified 
with ‘Almirante Mayor,’ 277; and 
John Cabot, 283 

Common land, see Royal Commission 
Common Land 

Congo Republic, Contribution 
indigénes milieu rural dans les pro- 
362 

Cons, J., and Honeybone, C., 
Handbook for geography teachers, 376 

Constitutio, ascribed Hyginus, maps 
illustrating text, 

Cooper, H., The tarns Lakeland, 

Cordia trees, Darfur, 45, 

Inlet, East Gippsland coast, 460, 
467 

A., remarks Henry 
the Navigator and the discovery the 
sea route India,” 157-8 

Costus afer, Ghana, 471 

Cotton, Sir C., GROWING MOUNTAINS 
AND INFANTILE ISLANDS THE WESTERN 
PACIFIC RIM, 

Coulborn, R., The origin civilized 
societies, 116 

Council for British Archaeology, book 
list, 140 

Course, G., The deep sea tramp, 374 

de, reaches Indian Ocean, 
153 

Cowen, C., Frontiers the sea, 114 

Crawford, S., and strip lynchets, 
449; archaeology officer, Ordnance 
Survey, seq. 

Cressey, G., Crossroads: land and life 
Asia, 357 

Croft, T., and search for ‘Isle Brasil,’ 


278-9 

R., Early maps the British 
Isles A.D. 1579, 
‘Alexander von Humboldt: centenary 
studies,’ rev. art., ‘Studies 
the history exploration,’ rev. art., 
346-8; obit. Fawcett Allen, 141; 
obit. Elwell-Sutton, 565; letter 
‘Reader’s Digest 569; see 
Lehmann, 

Crossley, C., remarks use 
and sediment yield old plantation 
tract the Serra Mar, 

Crozet, see Indian Ocean 

Cumberland Valley, Seedtime the 
Cumberland: Arnow, 523-4 


Dahlak islands, and Arab navigation, 
325-6, 332-3 

Dainville, de, quoted Dupin 
Triel, 
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Dembaugh, N., The coffee frontier 
Brazil, 245 

Dani, Guinea, 439 

Daniel, G..H., estimates future energy 
consumption United Kingdom, 286 

Danielsson, B., From raft raft, 548 

Danish Ambassador, Greenland Exhi- 
bition, 259 

Darby, C., remarks 
and geographers the Soviet 

Darfur, see Sudan 

Darling, F., Wild life African 
territory, 

Darwin, C., quoted Tierra del Fuego 
and Fuegians, 401-2 

Davidson-Houston, Maj. H., obit. 
Hindle, 270 

Davidson-Houston, V., Russia and 
China, 237 

Davies, R., see Hobley, 

Davis, E., and Rees, D., Welsh rural 
communities, 231 

Day, John, and supposed English dis- 
covery America 1480 1494, 277 
seq. 

Deane, S., Road Andorra, 544 

Debenham, F., Discovery and exploration, 


347 

Denbigh, see Wales 

Denmead, K., ed., see Hill, 

Denny, A., see Robinson, 

Derbyshire, E., FIELD 
RESEARCH CENTRE, 

Deserts, see Arid zones 

Desolation, Island of, see Kerguelen 

Detzner, H., exploration New Guinea 
highlands, 436 

Devon, THE HYDROGRAPHY START 
Bay AND ITS RELATIONSHIP BEACH 
Robinson, The ports the Exe 
503 

Dhaulagiri, The ascent Eiselen, 511 

Diarrhoea, India, seq. 

Dias, B., voyages, 148, 151-3 

Dietrich, G., Ozeanographie, 539 

Dilke, W., MAPs THE TREATISES 
ROMAN LAND SURVEYORS, 

Directories, see Orbis geographicus 

Dowson, Maj.-Gen. H., made C.B.E., 
129 

Triel and the first use contours,’ 
note Foncin, 553-4 

Durham, coalfield, decline and reor- 
ganization, 

Durham Colleges, Dept. Geography, 
Research Papers Series, no. see 
Willimott, 

Durme, van, ed., Correspondance 
mercatorienne, 


Dury, The British Isles, 349; The 
face the earth, 246; Map interpreta- 
tion, 2nd ed., 

Dutton, G., Founder city: the life 
Colonel William Light, 119-20 

Dwyer, Mount, Antarctica, named 
Law, 431 seq. 

Dyhrenfurth, O., Der dritte Pol, 
510-11 

Dysentery, India, seq. 


Eanes, G., and the discovery the sea- 
route India, 147 

East, G., see Fawcett, 

Eccles, Sir D., Greenland exhibition, 
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Edinburgh geology: excursion guide: 
Mitchell and others, 543-4 

Eibl-Eibesfeldt, I., 366 

M., The ascent Dhaulagiri, 511 

Elkins, H., Germany, 354-5 

Ellis, C., Mango summer, 240 

Crone, 565 

Emmons, H., and ‘others, Geology: 
principles and processes, 

Encyclopaedia, see Geography 

Engeln, von, The Finger Lakes 
region, its origin and nature, 521 

England, STRIP LYNCHETS RECONSIDERED: 
time: archaeological survey the 
river gravels England prepared the 
Commission Historical Monu- 
ments, 349-50; Provinces England: 
Fawcett, 96-7; The westward ex- 
pansion Wessex: Hoskins, 351 

England and Wales, LAND USE AND THE 
CHANGING POWER INDUSTRY ENG- 
LAND AND WALEs: James, 
Scott and Willatts, 
THE SECOND LAND USE SURVEY: PRO- 
GRESS AND PROSPECT: Coleman, 
168-86; The coast England and 
Wales pictures: Steers, 96; Hill 
climates and land usage with special 
reference the highland zone Britain, 
504; coal industry, 287-96; coal 
industry, disposal waste material, 
292-4; coal industry, opencast coal 
working, electricity, 
electricity, air pollution and disposal 
waste material, electricity, 
coal-burning power stations, 297-8; 
electricity, power 
300-3; gas industry, 296; national 
parks, oil, oil, siting 
oil refineries, research survey 
common land England and 
undertaken Nuffield Foundation, 
559; English Folk Dance and Song 
Society, see Folk-dances 
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Eritrea: colony transition 

The desperate people: Mowat, 

Espenshade, B., ed., Goode’s world 
atlas, 379 

Est, I’, 310 seq. 

Ethiopia, Northwest: peoples and economy: 
the physiography northern Ethiopia: 
Abul-Haggag, 512-13 

Ethnology, new journal published the 
Department Anthropology, Uni- 
versity Pittsburg, 564 

Eurasia, boundary between Europe and 
Asia, see Europe 

‘Europe: how far?’ letters Luker- 
mann and Parker, letters 
567-8; Geologic evolution Europe: 
Brinkmann, 232-3; Atlas Euro- 
pean birds: Voous, 95-6 

Europe, Northern, geography Nor- 
den: Somme, 505 

Europe, Western, Food, land and man- 
power Western Europe: Yates, 
233-4 

Exploration, History of, Discovery and 
exploration: Debenham, rev. art. 
Crone, 347; The discovery the 
world: Bettex, rev. art. 
siécle: Beaubois and others, 547; 
see Henry the Navigator 


Falkland Islands, The: Cawkell 
and others, 532 

Farasan islands, and Arab navigation, 
330 seq. 

Farmer, H., remarks 
geography India and Pakistan,” 
24; remarks “Land use and sedi- 
ment yield old plantation tract 


the Serra Mar, 61; remarks 


“Problems and development the 
dry zone West Africa,” 201 

Fasher, El, seq. 

Fawcett, B., The provinces England, 
Wooldridge, 

Fawley, oil refinery, 

Fernandes, A., 148 

Ferrar, M., THE DEPTH SOME LAKES 

Field, H., North Arabian desert archae- 
ological survey, 239 

Field Survey Association, award Field 
Survey Prize for 1960, 268 

Finger Lakes region, The, its origin and 
nature: von Engeln, 521 


Fischer, L., The story Indonesia, 

Fitzgerald, E., tr., see Périot, 

Flinders, M., plaque placed L.C.C. 
house, 563 

Flint, E., Sir George Goldie and the 
making Nigeria, 93-5 

Flock, L., see Huberty, 

Flohn, H., Bemerkungen zur Klimatologie 
von Hochasien, 

Folk-dances, ‘Geographical index the 
ceremonial dance Great Britain,’ 
563 

Foncin, M., note ‘Dupin Triel and the 
first use contours,’ 

Food Research Institute Studies, vol. 
no. 1960, 250 

Forma Urbis Romae, 425 

Forschungen zur deutschen Landeskunde, 
Band 111. Stddtegriindungen und 
Nordwestdeutschland 
Mittelalter: Keyser, Band 112. 
norddeutschen Buntsandstein- 
landschaften: Hempel, Band 113. 
Die der Insel Riigen: 
Lenz, Band 114. Bottrop: eine Berg- 
baustadt der Emscherzone des Ruhr- 
gebietes: Vogel, Band 115. Die 
ergiebigen Stark- und Dauerregen 
Siiddeutschland nérdlich der Alpen: 
Hartke and Ruppert, 

Forschungs- und der 
Akademie fiir und 
Landesplanung, see Germany, West 

Fortaleza basin, land use, seq. 

Fort Jesus, see Mombasa 

France, berceau monarchie 
anglaise: Campbell, 563 

Franconia, Lower, Die Entstehung der 
Gewannflur nach Untersuchungen 
Unterfranken: Krenzlin 
and Reusch, 

Franconia, Upper, Die Aufforstung land- 
wirtschaftlich genutzter Grundstiicke als 
Index sozialgeographische Struk- 
turwandlungen Oberfranken: 
Frankenberger, 99—100 

Franken, see Franconia 

Frankenberger, R., Die Aufforstung land- 
wirtschaftlich genutzter Grundstiicke als 
Index fiir sozialgeographische Struk- 
turwandlungen Oberfranken, 99- 
100 

Fraser, Simon, letters and journals 
ed. Kaye, 244 

French, A., GEOGRAPHY AND GEO- 
GRAPHERS THE UNION, 
159-67 

Frewen, R., see Tabler, C., ed. 

Frontinus, map illustrating text, 

Fuegians and their environment, 
seq. 

Fylde, south-west, early map, seq. 
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Gagere, 477, 479, 484 

Galdpagos: 366 

Gallagher, J., see Robinson, 

Gam, Greenland exhibition, 259 

Gama, Vasco da, discovery the sea 
route India, 153 

Gambil, see Cordia trees 

Gamow, G., Biography the Earth, 
112-13 

Gardi, R., Tambaran: encounter with 
culture decline New Guinea, tr. 
Northcott, 528-9 

Gardner, N., Adventures Geography 
series, 543 

Garnett, O., The discovery books, 251-2 

Garrett, J., ed., see Piazza, 

Garstang, J., and Gurney, R., The 
geography the Hittite empire, 358 

Gates, S., Meteorology and climatology 
for sixth-forms and beyond, 540 

Geodesy, accurate measuring long 
distances, 

Geodimeter, 

Geographical education, The discovery 
books: Garnett, 251-2; Geography 
and Shave, 121; Handbook for 
geography teachers: Cons and 
Honeybone, 376; Handbook for 
geography teachers West Africa: 
White, 542; U.S.S.R., 159 

Geography, Orbis geographicus 1960: 
World directory geographers: ed. 
Meynen, 542-3; Golden encylopaedia 
geography, 548 

Geography, Applied, Géographie action: 
Phlipponneau, 121-2 

Geography, Economic, Industrial growth 
and population change: Wrigley, 
541; The economic world balance: 
Kristensen and others, 249; Essays 
geography and economic development: 
ed. Ginsberg, 248; Allgemeine 
Agrar- und 
Otremba, Band Erde und Weltwirt- 
schaftsgeographie, 2nd rev. ed., ed. 
Liitgens, Natural resources: ed. 
Huberty and Flock, 117; 
Our developing world: Stamp, 
115-16 

Geography, Human, The human use the 
Earth: Wagner, 540-1; Mémoires 
documents: Centre documentation 
cartographique 
Tome 1960, 118 

Geography, Physical: Strahler, 370; 


The Earth: rocks, minerals and fossils: 


Harland, 534-5 


Geological Society London, award 


Lyell medal Harrison, 263 
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Geology: principles and processes: 
Emmons and others, Biography 
the Earth: Gamow, 112-13; 
dictionary geology: Challinor, 
536-7; géologie: Bourcart, 246- 
247; History the Earth: Kummel, 
536; The world geology: and 
Leet, 535-6 

The face the Earth: Dury, 246; 
Lehrbuch der allgemeinen 
Band Allgemeine Geomorphologie: 
Louis, 371-2; Germany: Elkins, 
354-5; see Forschungen zur deutschen 
Landeskunde, Franconia, 
Vogelsberg 

Germany, West, Stadtregionen der 
Bundesrepublik 
schungs- und Sitzungsberichte der Aka- 
demie fiir Raumforschung und Landes- 
planung, Band 14), 355 

Gersdorff, v., Angola, 106 

Gerster, G., Sahara, tr. Thomson, 
240 

SUMMIT IN: Hunter, 
Ghana population atlas: Hilton, 
515-16; The development the trans- 
portation pattern in: Gould, 361; 
see Volta 

Ghazal, Al-, The poet and the spae-wife— 
Allen, 541-2 

Gibraltar, The early Islamic settlement in: 
Norris, 507-8 

Gilbert, W., THe HONOURABLE 
1861-1947, 27-9; address cen- 
tenary Sir Mackinder, 557 

S., ended Bali, 545-6 

Ginsberg, N., ed., Essays geography 
and economic development (University 
Chicago Department Geography 
Research Paper no. 62, 1960), 248 

Gippsland, coastal barriers, see 
Australia 

Gippsland Lakes, 463 

Glaciers: Sharp 

Glick, B., the Isthmus 
Tehuantepec, 245 

Godfrey, H., see Honeybourne, 

Godinho, M., quoted discovery the 
sea route India, 147, 148 

Goethe, From Lake Garda Sicily with 
Goethe: ed. Piazza and Garrett, 
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Goetzman, H., Army exploration 
the American West, 1803-1863, 522-3 
Golden encyclopaedia geography, 548 
Goldie, Sir G., see Nigeria 
Gomes, D., 148-9 
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Goode’s world atlas: ed. Espen- 
shade, 379 

Goodwin Sands, 

Gordon, Mrs. S., letter ‘Reader’s 
Digest atlas,’ 569 

Gorgol tributaries the Senegal, 198 

GOSPLAN, and geographers, 161, 162 

Gould, R., The development the 
transportation pattern Ghana, 361 

Great Britain, THE ORDNANCE SURVEY 
Phillips, 1-9; see Folk-dances 

Greece, bibliography issued National 
Book League, 563; see Athens 

Green, R., quoted sarsen-moving, 490 

Mikkelsen, exhibition, see 
Royal Geogr. Soc. 

Grierson, J., Sir Hubert Wilkins: enigma 
exploration, 

Griffen, B., Notes Seri Indian cul- 
ture, Sonora, Mexico, 245 

‘Gromatici,’ 417 seq. 

Grove, T., remarks “The Jebel 
Marra, Darfur, and its 47; 
remarks and develop- 
ment the dry zone West Africa,” 
201-2; quoted soils Rima basin, 
483; climate Northern Nigeria, 


Grover, C., ed., The British Solomon 
Islands: geological record 1957-1958, 


529 
Grzimek, and M., Serengeti shall not 
die, 363 
Guanaco, hunted natives south 
Chilean islands, 404, 406 seq. 
Guinea, early Portuguese exploration, 149 
Gupta, C., see Mukherjee, 
Gurney, R., see Garstang, 
Gwanda, Special Native Area, 215 
seq. 


Hadfield, C., The canals south Wales 
and the border, 231-2 

Haenke, Thaddeus Haenke: 
527-8 

Hagafell, retreat East glacier, 385-6 

Haggett, P., LAND USE AND SEDIMENT 
YIELD OLD PLANTATION TRACT 
THE SERRA Mar, 50-62 

Hailsham, Lord, speech Annual 
Dinner, 393-4 

Haily, Lord, quoted native areas, 
Southern Rhodesia, 214, 223 

Haiti, Man and land the Haitian 
economy: Young, 245 

see Devon 

Hampshire, see New Forest 

Hanbury-Tenison, R., awarded Mrs. 
Patrick Ness Award, 259, 392; see 
Mason, 


Hanna, J., The Story the Rhodesias 
and Nyasaland, 105-6 

Harland, B., Earth: rocks, 
minerals and fossils (Vista Illustrated 
Science series), 

Harrer, H., see Norbu, 

Harrison, V., awarded Lyell medal, 263 

Hartke, W., see Forschungen zur Deutschen 
Landeskunde, Band 115 

Haute Volta, see Volta 

120-1 

Head, Rt. Honble. Viscount, made 
K.C.M.G., 129 

Helbig, K., Die Landschaften von Nord- 
ost-Honduras, 525-6 

Helicopter, used determine 
Persia, 81-2 

Hempel, L., see Forschungen zur Deut- 
schen Landeskunde, Band 112 

Henry, P., obit., 270 

Henry the Navigator, HENRY THE 
NAVIGATOR AND THE DISCOVERY THE 
158; Prince Henry the Navigator and 
Portuguese maritime enterprise: 
Skelton, rev. art. Crone, 
348; Dom Henrique the Navigator: 
Marjay, rev. art. Crone, 347-8 

Heusser, J., Late Pleistocene environ- 
north Pacific North America, 

Hill, and Denmead, K., eds. The 
geology Queensland, 528 

Hill, A., THe STONEHENGE: 
THE PROBLEM THEIR TRANSPORTA- 
TION, 

Hillary, Sir E., latitude for error, §34 

Hilton, E., Ghana population atlas, 
note ‘Land forms north- 
eastern Ghana,’ 

see Dhaulagiri 

Hindle, E., obit. Sir Peel, 565; 
obit. Maj. Davidson-Houston, 
270; obit. Dr. Hugh Scott, 142 

Hispellum, map Hyginus’ Constitutio, 
419 

Historical geogr., see Henry the Naviga- 
tor 

Hittite empire, Geography the: 
Garstang and Gurney, 358 

Hobley, F., and Davies, R., How 
use atlas, 256 

Hodgkin, T., Nigerian perspectives, 93-5 

Holdgate, W., MAN AND ENVIRON- 
MENT THE SOUTH CHILEAN ISLANDS, 
awarded Cuthbert Peek Grant, 
259, 391-2 

Holm, M., Greenland exhibition, 259 

Holy Land, see Palestine 
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Honduras, Die Landschaften von Nordost- 
Honduras: Helbig, 525-6 

Honduras, British, see British Honduras 

Honeybone, C., see Cons, 

Honeybourne, B., sketch-map 
London under Richard II, re-drawn 
127-8 

Horton, Wiltshire, strip lynchets, 451, 
454, 456 seq. 

Hoskins, G., The westward expansion 
Wessex, 351 

Howard, K., Montana, high, wide and 
handsome, 

Howard, Brig.-Gen. M., obit., 
141 

Howe, M., remarks “Medical 
geography India and Pakistan,” 
21-2 

Huberty, R., and Flock, L., 
Natural resources, 117 

Huggett, F., South Lisbon, 122 

Humboldt, von, ‘Alexander von 
Humboldt: centenary studies,’ rev. art. 

Humlum, J., Geografiske farvebilleder, 
375-6 

Humphreys, A., The diplomatic his- 
tory British Honduras, 

Hungary, Studies Hungarian geo- 
graphical sciences: Miklés, 356 

BAUXITE SUMMIT GHANA, 

Huxley, E., new earth: experiment 
colonization, 105 

Hydrology, Ecology inland waters and 
estuaries: Reid, 537-8 

Hyginus, maps the Constitutio ascribed 
Hyginus Gromaticus, 418-23 


Ibn Majid, Arab navigation, 322 
seq. 

Iceland: impressions heroic landscape: 
Nawrath, 236; see Hagafell 

Ifaluk: portrait atoll: Bates and 
Abbott, 112 

Imago Mundi, vol. 15, 551-2 

Imperial College and the Ameri- 
cas” expedition, 263 

India, MEDICAL GEOGRAPHY INDIA AND 
Soil management India: 
Arakeri al., 359; Gone away: 
Indian journal: Moraes, 254; pilot 
survey fourteen villages U.P. and 
Gupta, 358-9; boundary with China, 
see Asia, Central; discovery the sea 
route, see Henry the Navigator; see 
Nepal 


Indian Ocean, THE 
Tilman, 310-16; Histoire l’Océan 
the lesser dependencies Mauritius: 
Scott, 518-19; Arab navigation, 322 
seq.; see Andaman Ids., Atlases 

Indians, Seri, see Mexico 

Indonesia, The story Indonesia: 
Fischer, 101-2; ended Bali: 
545-6 

Indonesian Geography, 267 

Industry, see Geography, Economic 

Ingrams, H., Uganda: crisis nation- 
hood, 243 

Inland Niger Delta Scheme, 196-7 

International Cartographic Association, 
First General Assembly, exhi- 
bition ‘Relief Cartography,’ 380-2 

International Geogr. Congress, XX, 
1964, 563 

International Institute for Land Recla- 
mation and Improvement, Wagenin- 
gen, annual report 1960, 563 

Iran, see Persia 

Iranian Oil Consortium, see Persia 

Irish maps, see Cartography 

Islam, see Muslim 

Islamic Culture, vol. (1960) no. 
article Ibn concept 
the growth cities, 268 

‘Island the Seven Cities,’ 277, 279, 282 

Israel, The revival of: Tavener, 
509-10 

Italy, Almagia, 101; Mer- 
veilles des palais villas d’Italie: 
Masson, 544; see Alps, Goethe, Venice 

Iulia, Colonia, map Hyginus’ Con- 
stitutio, 419 

Ivanov, E., remarks A.G.M., 390 


Jacka Mts., Antarctica, named 
Law, 432 

Jamaica, land valuation, 493-8 

James, R., Scott, F., and Willatts, 
C., LAND USE AND THE CHANGING 
POWER INDUSTRY ENGLAND AND 
WALEs, 

Jan Mayen, see Beerenberg 

Return to: Vining, 360; 
The flowery sword: Mannin, 254 

Japanese immigrants, see Brazil 

Java, Out the smoke: Parkin, 548 

Jay, J., and the search for the ‘Isle 
Brazil,’ 278 

Jebel Marra, see Sudan 

Jenkins, M., see Karan, 

Jennings, H., Elementary map inter- 
pretation, 256 

Jesus, Fort, see Mombasa 

Jidda, and Arab navigation the Red 
Sea, 322 
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Joao II, and Guinea, 149-50 

Jones, Emrys, social geography Bel- 
fast, 354; appointed Professor Geo- 
London School Economics, 

Jones, P., Patagonian panorama, 547 

African History, vol. (1960), 
no. 102-3 

Conflict Resolution, 140 

Jundiai, see Brazil 


Kainantu, New Guinea, rainfall, 441 

Karan, R., and Jenkins, M., Nepal, 
102 

Kaye, W., Simon Fraser, letters and 
journals 244 

Kédia d’Idjil, mining, 

Kellett Gut, Goodwins, 337 

Kelso, see Scotland 

Kent, East, land use survey, 170, 173 
seq.; coast, see Brake 

Kenya, new earth: experiment 
colonization: Huxley, 105; atlas, 
554; see Mombasa 

Kerguelen, Iles, THE WRECK THE 
BETSEY AND SOPHIA 
GUELEN, Savours, 317-21; 
named ‘Desolation’ Capt. Cook, 
314; see Indian Ocean 

Kerguelen-Trémarac, de, first 
sighting Kerguelen, 

Kerr, G., ed., Historical atlas 
Canada, 379 

Key Minor, infantile island, 211 

Keyser, E., see Forschungen zur Deutschen 
Landeskunde, Band 111 

Ibn, concept the growth 
cities, 268 

Kibi, rainfall, 471 

King, M., awarded Gill Memorial, 
259, 392 

Kingdon-Ward, see Ward, Kingdon- 

LAKE: FIELD RESEARCH CENTRE: 
Derbyshire, 340-3; see McGill 
University 

Kraeling, G., Historical atlas the 
Holy Land, 126 

Krenzlin, A., and Reusch, L., Die 
Entstehung der Gewannflur nach Unter- 
suchungen Unterfranken, 


Krippner, M., Discovering the Camargue, 
122 

Kristensen, T., The economic world 
balance, 249 

J., Thaddeus Haenke, 527-8 

Kummel, B., History the Earth, 536 


Labrador, see Knob Lake 

Labrador Trough, 340 seq. 

Lady Dorothy Mills Award, established, 


Lajeunesse, J., The Windsor border 
region, 520 

Lake District, The tarns Lakeland: 
Cooper, 

Land use survey, see England and Wales 

Landau, R., Morocco independent, 546 

see Hagafell 

Latin-American Monographs, 245-6 

Lauder, see Scotland 

Valle, traces ‘centuries,’ 420 

Law, P., AUSTRALIAN COASTAL EXPLORA- 
TIONS ANTARCTICA, 427-35; made 
C.B.E., 129 

Lawman, T., From the hands the 
wicked, 362-3 

Learmonth, A., MEDICAL GEO- 
GRAPHY INDIA AND PAKISTAN, 


Lebon, G., and Robertson, C., 
Marra, AND ITS 
REGION, 

Ledger, C., RECENT HYDROLOGICAL 
CHANGE THE RIMA BASIN, NORTHERN 
NIGERIA, 

Leet, J., see Leet, 

Leet, and J., The world 
geology, 535-6 

LeGear, E., see Ristow, 

Lehmann, E., paper national atlases 
Petermanns Geographische 
gen, no. 1961, considered 
Crone, 255 

Lenz, K., see Forschungen zur Deutschen 
Landeskunde, Band 112 

Leverhulme Research Awards, 
564 

Lévi-Strauss, C., world the wane, 
524-5 

Lewis, B., The emergence modern 
Turkey, 509 

Lewis, V., obit. Steers, 
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Liberia, Night the tall trees: 
Périot, 546 

Liberty, and crew the Betsey and 
Sophia, 317, 320 

Libya, Field studies Libya: 
Willimott and Clarke, 241 

Light, Col. W., Founder city: 
Dutton, 119-20 

Limpopo and the native areas Mata- 
beleland, 212 seq. 

Limuria, see Indian Ocean 

Linguistic atlases, see Atlases 

Lino Mattos, D., Baixa 
Mogiana, 525; Vinhedos viticultores 
Roque Fundiai, 525 

Linton, L., “The physique Wales,’ 
rev. art., 500-2 

Liris, map Hyginus’ Constitutio, 418 

Lith, al-, and Arab navigation, 330 
334 
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Littoral drift, see Coasts 

Liverpool shipping: Chandler, 374 

Livingstone’s private journals: ed. 
Schapera, 517-18; the location 
Magomero, Nyasaland, 1861, 264-6 

Lloyd, John, see 

Lloyd, Thomas, see 

Llyn Cwellyn, depth, 205 

Llyn Dinas, depth, 207-8 

Llyn Gwynant, depth, 207-8 

Llyn Padarn, depth, 207-8 

Llyn Peris, depth, 205 

Local government, see London 

relation with water supply, 

Logan, F., The central Namib desert, 


241 

Logone, River, Chad, 480 

London, Royal Commission 
government Greater London, 1957- 
60, Report (Cmnd. 1164), 350-1; 
sketch-map London under Richard II: 
Honeybourne, 127-8 

London School Economics, Dr. 
Jones appointed Professor Geo- 
graphy, 384; Mackinder centenary, 
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Lopes, F., early exploration Guinea, 


149 

Loraine, Sir P., obit. Sir 
Marshall-Cornwall, 387 

Louis, H., Lehrbuch der allgemeinen 
Geographie. Band Allgemeine Geo- 
morphologie, 

Lukermann, F., letter ‘Europe: how 
far?’, 

R., ed., see Otremba, 

Lyell medal, see Geological Society 
London, 263 

Lynchets, see England 

Lytham, early map south-west 
Fylde, 


MacDonald, S., awarded Field Survey 
Prize for 1960, 268 

MacDonald, M., The Third Statistical 
Account Scotland: the county 
Argyll, 504-5 

Macdonald, G., remarks ‘‘Medical 
geography India and Pakistan,” 22-3 

McGill University, Montreal, Sub-arctic 
research laboratory, 140, 340 seq.; 
graduate assistantships, 564 

Macina canal, 194 

Mackinder, 
1861-1947: Gilbert, cen- 
tenary, address Prof. Gilbert 
L.S.E., 557 

McPherson, Sir H., obit., 141 

Madjalah Geografi Indonesia, see Indone- 
sian Geography 
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Magga Dan, and Australian exploration 
Antarctic coast, 427, 431 

Magga Peak, Antarctica, named 
Law, 432, 434 

Magomero, Nyasaland, 1861, the loca- 
tion of, 264-6 

see Ibn Majid 

Malaria, Mysore, seq. 

Mannin, E., The flowery sword, 254 

Maps, see Cartography 

Maradi, 477, 481, 484 

Marantachloa flexuosa, Ghana, 471, 
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Marburger Geographische Schriften, Heft 
(1959), see Schulze, 

Margarethe, Princess Denmark, 
Greenland exhibition, 259 

Maricus, see Massicus 

Marjay, F., ed., Dom Henrique the Navi- 
gator, 347-8 

Marshall-Cornwall, Sir H., obit. 
obit. Marquess Zetland, 269; 
obit. Sir Loraine, 387; remarks 
Ordnance Survey and archae- 
ology, 

Martellus, Henricus, Germanus, world 
map, 154 

Marton Mere, early map south-west 
Fylde, 83-4 

Mason, L., and Hanbury-Tenison, 
R., awarded Mrs. Patrick Ness 
259, 392; obit. Hemming, 

Massicus, Mons, Agennius 
Urbicus, 424 

Masson, G., Merveilles des palais villas 
544 

Matabeleland, OVERPOPULATION AND 
OVERSTOCKING THE NATIVE AREAS 
212-25; see Rhodesia 

Mattos, see Lino Mattos, 

Mauritania, economic development, 187 
seq. 

Mauritius, lesser dependencies, see Indian 
Ocean 

Institute for Antarctic Research, 
203 

Mayer, E., Moderne Formen der Agrar- 
sommertrockenen Spani- 
en, 507 

Mediterranean region, Road Andorra: 
Deane, 544; Mediterranean lands: 
Robinson, 506; The Mediterranean 
lands: Walker, 506 

Mekhadma, see Sahara 

Mémoires documents, Centre docu- 
mentation cartographique 
graphique, Tome (1960), 118 

Memoirs the soil survey Great 
Britain: England and Wales, see Wales 
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